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1901.  M.  SAENGER,  M.D.,  Prague,  Bohemia.  1903 
1877.  F.  W.  VON  SCANZONI,  M.D.,  Wiirzburg,  Bavaria. 

1896.  PAUL  SEGOND,  M.D.,  Paris,  France. 

1876.  CARL  SCHROEDER,  IM.D.,  Berlin,  Germany.  1897 

1876.  GUSTAV  SIMON,  M.D.,  Heidelljerg,  Germany.  1876 

1888.  Sir  ALEXANDER  R.  SIMPSON,  Kt.,  M.D.,  Edinburgh,  Scotland.  1916 

1888.  D.  HUMPHREYS  STORER,  M.D.,  Boston,  Massachusetts.     Founder.  1891 

1905.  R.  STANSBURY  SUTTON,  M.D.,  Pitt.sburgh,  Pa.  1906 

1882.  LxlWSON  TAIT,  Esq.,  Birmingham,  England.  1899 

1881.  S.  TARNIER,  M.D.,  Paris,  France.  1897 
1888.  ISAAC  E.  TAYLOR,  M.D.,  New  York  City.  Founder.  1889 
1893.  T.  GAILLARD  THOMAS,  M.D.,  New  York  City.     Founder.                            '  1903 

1882.  J.  KNOWSLEY  THORNTON,  M.B.,  CM.,  London,  England.  1904 

1909.  ELY  Van  deWARKER,  M.D.,  Syracuse,  N.Y.  1910 

1886.  Sir  SPENCER  WELLS,  Bart.,  M.D.,  London,  England.  1897 
1881.  FRANZ  vox  WINCKEL,  M.D.,  Munich,  Germany.  1912 
1876.  MARMADUKE  B.  ^^T^IGHT,  M.D.,  Cincinnati.  1879 
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1915.— Adair,  Fred  L.,  M.A.,  M.D.,  F.A.C.S.  Associate  Professor  of  Obstetrics  and 
Gynecology,  University  of  Minnesota;  Chief  of  Division  of  Obstetrics  and  Gynecology, 
Minneapolis  General  Hospital;  Obstetrician  and  Gynecologist  to  St.  xVndrew's  Hospital; 
Obstetrician  Swedish  Hospital;  Obstetrician  to  Fairview  Hospital;  Obstetrician  to 
Norwegian  Lutheran  Deaconess  Hospital.  Council,  1922.  71S  LaSalle  Building, 
INIinneapolis,  Minn. 

1906. -Andrews,  Frank  T.,  A.:M.,  M.D.,  F.A.C.S.  Professor  of  Clinical  Gyne- 
cology, Northwestern  University  Medical  School;  Gynecologist  to  Mercy  and  Wesley 
Hospitals  and  South  Side  Dispensary.     448  Barry  Avenue,  Chicago,  111. 

1909. — Anspach,  Brooke  M.,  M.D.,  I'.A.C.S.  Professor  of  Gynecology,  Jefferson 
Medical  College.  Gynecologist  and  Obstetrician  Stetson  Hospital;  Attending  Gyne- 
cologist Bryn  Mawr  Hospital.     Treasurer.     1827  Spruce  Street,  Philadelphia,  Penn. 

1921.— Baer,  Joseph  Louis,  M.D.,  F.A.C.S.  Assistant  Professor,  Department  of 
Gynecology  and  Obstetrics,  Rush  Medical  College;  Associate  Attending  Gynecologist 
and  Obstetrician,  Michael  Reese  Hospital.     104  South  Michigan  Avenue,  Chicago,  111. 

1916.— Bailey,  Harold  Capron,  M.D.,  F.A.C.S.  Associate  Professor  of  Obstetrics 
and  Gynecology,  Cornell  Uni^'ersity  INIedical  College;  Consulting  Gynecologist,  Memo- 
rial Hospital;  Visiting  Obsteti'ician,  Bellevue  Hospital;  Obstetrician,  Berwind  Mater- 
nity Clinic;  Assistant  Obstetrician,  Manhattan  Maternity  Hospital.  22  East  Sixty- 
eighth  Street,  New  York. 

1917. — Barrett,  Channing  Whitney,  M.D.,  F.A.C.S.  Professor  of  Gynecology 
and  Clinical  Gynecology  and  Head  of  the  Division,  University  of  Illinois  Medical 
School;  Professor  of  Gynecology,  Chicago  Polyclinic  School;  Attending  Gynecologist 
and  Head  of  the  Department,  Cook  County  Hospital;  Attending  Gynecologist  Poly- 
clinic, Henrotin,  Memorial  and  West  Side  Hospitals.  25  East  Washington  Street, 
Chicago,    111. 

1908. — Bissell,  Dougal,  M.D.,  F.A.C.S.  Surgeon  to  the  Woman's  Hospital  in 
the  State  of  New  York;  Consulting  Surgeon  to  the  State  Hospital  (Insane),  Central 
Islip,  L.  I.     Council,  1922.     219  West  Seventy-ninth  Street,  New  York. 

1897.— Bo^EE,  J.  Wesley,  M.D.,  F.A.C.S.  Professor  of  Gynecology,  George 
Washington  University;  Gynecologist  to  Columbia  and  George  Washington  University 
Hospitals,  and  St.  Elizabeth's  Hospital  for  the  Insane.  President,  1916.  Treasurer, 
1909  1915.  Council,  1917-1921.  The  Rochambeau,  815  Connecticut  Avenue,  Wash- 
ington, D.  C. 

1909.— Brettauer,  Joseph,  M.D.,  F.A.C.S.  Gynecologist  to  Mt.  Sinai  Hospital, 
New  York;  Consulting  Gynecologist  to  New  Jersey  State  Hospital,  Greystone  Park. 
N.  J.,  and  to  the  United  Hospital,  Portchester,  N.  Y.  Council,  1910.  1063  Madison 
Avenue,  New  York. 

1905.— Broun,  Le  Roy,  B.S.,  M.D.,  F.A.C.S.  Consulting  Surgeon  to  Woman's 
Hospital  in  the  State  of  New  York;  Consulting  Surgeon  to  Manhattan  State  Hospital 
and  Baptist  Home.  Secretary,  1909-1916.  Vice-president,  1917.  148  West  Seventy- 
seventh  Street,  New  York. 
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1919._BuRNAM,  Curtis  F.,  B.A.,  M.D.,  F.A.C.S.  Howard  A.  Kelly  Hospital, 
Baltimore.     1418  Eutaw  Place,  Baltimore,  Md. 

1898.  — BrRRAGE,  Walter  L.,  A.M.,  M.D.  Formerly  Gynecologist  to  St.  Elizabeth's 
and  the  Cafney  Hospitals;  Physician  to  Oiit-Patients,  Free  Hospital  for  "Women,  Boston. 
42  Eliot  Street,  Jamaica  Plain,  Boston,  Mass. 

1889.— Byford,  Henry  T.,  M.D.,  F.A.C.S.  Emeritus  Professor  of  Gynecology, 
University  of  Illinois;  Consulting  Gynecologist,  St.  Luke's  Hospital.  Vice-President, 
1918;  Peoples  Gas  Building,  Cor.  Michigan  Avenue  and  Adams  Street,  Chicago,  111. 

1921.— Carroll,  Thomas  B.,  M.D.,  F.A.C.S.  Gynecologist  and  Obstetrician  to 
Columbia  Hospital,  Wilkinsburg,  Pa.;  Gynecologist  to  Presbyterian  Hospital,  Pitts- 
burgh, Pa.;  Consulting  Obstetrician  to  St.  Francis  Hospital,  Pittsburgh,  Pa.  7045 
Jenkins  Arcade,  Pittsburgh,  Pa. 

1921._Casler,  DeWitt  B.,  A.B.,  M.D.,  F.A.C.S.  Instructor  in  Clinical  Gyne- 
cology; Gynecologist  and  Assistant  Visiting  Gynecologist,  Johns  Hopkins  Hospital; 
Consulting  Gynecologist,  Hospital  for  Women  of  ^Maryland;  Union  Protestant  Infirmary; 
Church  Home  and  Infirmary,  Baltimore.     13  West  Chase  Street,  Baltimore,  Md. 

1915.— Chalf ant,  Sidney  A.,  B.S.,  M.D.,  F.A.C.S.  Assistant  Professor  of  Gyne- 
cology, ]\Iedical  Department,  Uni\'ersity  of  Pittsburgh;  Gynecologist,  Allegheny  General 
Hospital  and  Magee  Hospital,  Pittsburgh;  Columbia  Hospital,  Wilkinsburg,  Penn. 
7048  Jenkins  Arcade  Building,  Pittsburgh,  Penn. 

1913.— Child,  Charles  Gardner,  Jr.,  M.D.  Professor  of  Obstetrics  and  Gyne- 
cology in  the  New  York  Polyclinic  ^Medical  School;  Attending  Gynecologist  and  Obstet- 
trician  to  the  New  York  Polyclinic  Hospital;  Attending  Gniecologist  to  City  Hospital; 
Consulting  Gynecologist,  Nassau  Hospital;  Consulting  Gynecologist,  St.  Bartholomew's 
Hospital.     114  East  Fiftv-fourth  Street,  New  York. 

1903.-CHIPMAN,  Walter  William,  M.D.,  F.A.C.S.,  F.R.C.S.  (Edin.).  Professor 
of  Obstetrics  and  Gynecology,  IVIcGill  I'niversity;  Gynecologist  to  the  Royal  Victoria 
Hospital;  Obstetric  Physician  to  the  Montreal  ^Maternity  Hospital.  Council,  1912. 
President,  1921.     285  ^Mountain  Street,  ^Montreal,  Canada. 

1903.— Clark,  John  G.,  M.D.,  F.A.C.S.  Professor  of  Gynecology,  University  of 
Pennsylvania;  Gynecologist-in-Chief,  University  Hospital;  Consulting  Gynecologist 
to  the  Jewish,  Bryn  ]Mawr,  Germantown,  Chestnut  Hill  and  other  hospitals;  Chairman, 
Section  Obstetrics,  Gynecology  and  Abdominal  Surgery,  American  Medical  Associa- 
tion, 1910.  Vice-President,  1911.  President,  1918.  Council.  2017  Walnut  Street, 
Philadelphia,  Penn. 

191G.— Clark,  Samuel  M.D.,  B.Sc,  ]\I.D.,  F.A.C.S.  Professor  of  Gynecology  and 
Clinical  Obstetrics,  Tulane  University:  In  charge  of  Department  of  Gynecology,  Tulane 
UniAcrsity;  Chief  of  Gynecological  Division,  Charity  Hospital,  New  Orleans.  108 
Baronne  Street,  New  Orleans,  La. 

1909.— Crossen,  Harry  Sturgeon,  M.D.,  F.A.C.S.  Clinical  Professor  of  Gyne- 
cology, Washington  University  ^Medical  School,  and  Gynecologist-in-Chief  to  the 
Barnes  Hospital;  Gynecologist  to  St.  Luke's  Hos])ital  and  St.  Louis  Maternity  Hospital; 
Consulting  Gynecologist  to  St.  John's,  Jewish  and  ( 'ity  II()si)itals.  ^Metropolitan  Build- 
ing, St.  Louis,  Mo. 

1921.— Culbertson,  Carey,  M.D.,  F.A.C.S.  Assistant  Professor  of  Obstetrics 
and  Gynecology,  Hush  Medical  College,  Chicago;  Attending  Gynecologist,  Cook  County 
Hospital,  Chicago;  Attending  Gynecologist  and  ()l)stctrician,  Presbyterian  Hospital, 
Chicago.     30  North  Michigan  Avcime,  Chicago,  111. 
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1904.— CuLLEN,  Thomas  S.,  M.B.,  F.A.C.S.  Professor  of  Clinical  Gynecology,  Johns 
Hopkins  University;  Visiting  Gynecologist,  Johns  Hopkins  Hospital;  Consulting  Gyne- 
cologist, (liurcli  Home  and  Infirmary.  Council,  1914.  20  E.  Eager  Street,  Baltimore, 
M(l. 

1914.— Curtis,  Arthur  H.,  B.S.,  M.D.,  F.A.C.S.  Senior  Gynecologist,  St.  Luke's 
Hospital;  Clinical  Professor  of  Gynecology,  Northwestern  University  Medical  School. 
Council,  1917.     Sccretari/.     104  South  Michigan  Avenue,  Chicago,  111. 

1920.— Danforth,  William  C,  IM.l).,  B.S.,  F.A.C.S.  Senior  Gynecologist  and 
Obstetrician,  Evanston  Hospital;  Associate  Professor  of  Gynecology,  Northwestern  Uni- 
versity; Consulting  Gynecologist,  Chicago  Presbyterian  Old  Peoples'  Home;  Consult- 
ing Gynecologist  and  Obstetrician,  Highland  Park  Hospital,  Highland  Park,  111.  1G20 
Hinman  Avenue,  Evanston,  111. 

1920.— Davis,  Carl  Hexry,  A.B.,  M.D.,  F.A.C.S.  Attending  Obstetrician,  Colum- 
bia Hospital;  Attending  Obstetrician  and  Gynecologist,  Milwaukee  County  Hospital; 
Lecturer  in  Obstetrics  and  Gynecology,  Post-Graduate  Medical  Instruction,  Extension 
Division,  University  of  Wisconsin.     141  Wisconsin  Street,  ^Milwaukee,  Wis. 

1891.— Davis,  Edward  P.,  A.M.,  M.D.,  F.A.C.S.  Professor  of  Obstetrics,  Jefferson 
Medical  College;  Obstetrician  to  the  Jefferson  Hospital;  Obstetrician  and  Gynecologist 
to  Philadelphia  Hospital;  Consultant  to  the  Preston  Retreat;  Member  (Founder)  Inter- 
national Congress  of  Obstetrics  and  Gynecology;  Honorary  ^Member  of  Chicago  Gyne- 
cological Society;  Academy  of  Surgery,  Bucharest;  Honorary  ^Member  of  the  Ophthal- 
mological  Society  of  Egypt;  Medical  Society  of  Virginia;  ^Member  of  College  of  Physi- 
cians of  Philadelphia;  Philadelphia  Obstetrical  Society.  Council,  1896-1 899.  Vice- 
President,  1904.  President,  1910.  Council,  1911-1914.  250  South  Twenty-first 
Street,  Philadelphia,  Penn. 

1918.- DeLee,  Joseph  Bolivar,  A.:\I.,  M.D.,  F.A.C.S.  Professor  of  Obstetrics, 
Northwestern  University  INIedical  School;  Obstetrician  to  the  Chicago  Lying-in  Hos- 
pital and  Dispensary;  Consulting  Obstetrician  to  Provident  and  E\anston  Hospitals. 
5028  Ellis  Avenue,   Chicago,   111. 

1892. — Dickinson,  Robert  L.,  M.D.,  F.A.C.S.  Senior  Gynecologist  and  Obstetri- 
cian, Brooklyn  Hospital ;  Clinical  Professor  of  Gynecology,  Long  Island  College  Hospital ; 
Consulting  Obstetrician,  ^Methodist-Episcopal  Hospital.  Vice-President,  191  (>. 
President,  1920.     Council,  1921.     13  East  Sixty-fifth  Street,  New  York. 

1893.— Edgar,  James  Clifton,  Ph.B.,  A.M.,  M.D.,  F.A.C.S.  Formerly  Professor 
of  Obstetrics  and  Clinical  ^Midwifery,  Cornell  L'niversity  Medical  College  of  New  York; 
Attending  Surgeon  to  the  Manhattan  Maternity  Hospital;  Attending  Obstetrician  to 
Bellevue  Hospital;  Consulting  Obstetrician  to  the  New  York  Maternity,  the  Jewish 
Maternity,  and  the  Greeiivvich  (Conn.)  Hospitals.  Vice-President,  1907.  28  West 
Fifty-sixth  Street,  New  York. 

1907. — Ehrenfest,  Hugo,  INI.D.  Physician-in-Chief,  St.  Louis  Obstetric  Dis- 
pensary; Gynecologist,  Jewish  Hospital.  Council,  1921.  4333  McPherson  A^•enue, 
St.  Louis,  Mo. 

1921.— Farrar,  Lilian  K.  P.,  A.B.,  M.D.,  F.A.C.S.  Assistant  Professor  of  Obstetrics 
and  Gynecology,  Cornell  L'niversity  ^Medical  College,  New  York;  Junior  Attending 
Surgeon,  Woman's  Hospital  in  the  State  of  New  York;  Consulting  Gynecologist,  Booth 
Memorial  Hospital,  New  York.     611  West  One  Hundred  and  Tenth  Street,  New  York. 
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1904.— FixDLEY,  Palmer,  B.S.,  M.D.,  F.A.C.S.  Council,  1913.  670  Brandeis 
Theatre  Building,  Omaha,  Neb. 

1913. — FouLKROD,  Collin,  A.B.,  M.D.,  F.A.C.S.  Obstetrician  to  the  Presbyterian 
Hospital  in  Philadelphia.     3910  Chestnut  Street,  Philadelphia,  Penn. 

1912. -Frank,  Robert  Tilden,  B.A.,  M.A.,  M.D.,  F.A.C.S.  Attending  Gyne- 
cologist, City  and  County  Hospital,  Denver;  Instructor  in  Gynecology,  University  of 
Colorado.     511   Majestic  Building,   Denver,   Col. 

1904.— Gellhorn,  George,  M.D.,  F.A.C.S.  Professor  of  Gynecology  and  Obstet- 
rics and  Director  of  Department,  St.  Louis  University;  Gynecologist  and  Obstetrician 
to  St.  John's  Hospital;  Gynecologist  to  St.  Luke's  Hospital  and  Barnard  Free  Skin  and 
Cancer  Hospital;  Visiting  Gynecologist  to  St.  Louis  City  Hospital;  Consulting  Obstet- 
rician to  St.  Louis  Maternity  Hospital.  Vice-President,  1913  and  1910.  713  Metro- 
politan Building,  St.  Louis,  Mo. 

1911.— GooDALL,  James  R.,  B.A.,  M.D.,  CM.,  D.Sc.  Lecturer  on  Obstetrics,  McGill 
University;  Assistant  01:)stetric  Physician  to  the  ^Montreal  jVIaternity  Hospital;  Consult- 
ing Gynecologist  to  the  General  Hospital,  Saranac,  N.Y.,  and  Alice  Hyde  Hospital, 
Malone,  X.  Y. ;  Consulting  Gynecologist  to  the  Herzl  Institute,  Montreal.  762  Sher- 
l)rooke  Street,  West,  Montreal,  Canada. 

1913.-GRAVES,  AYiLLL\M  P.,  A.B.,  M.D.,  F.A.C.S.  Surgeon-in-Chief  to  the  Free 
Hospital  for  Women,  Brookline;  Professor  of  Gynecology,  Harvard  Medical  School; 
Consulting  Gynecologist,  Boston  Lying-in  Hospital.  Council,  1919.  244  ^Marlborough 
Street;  office,  198  Commonwealth  Street,  Boston,  Mass. 

1895.— Harris,  Philander  A.,  M.D.,  F.A.C.S.  Gynecologist  and  Obstetrician  to 
the  Paterson  General  Hospital ;  Consulting  G^,^lecologist  to  the  Passaic  General  Hospital, 
Passaic,  N.  J.;  the  Miriam  Barnert  Hospital,  Paterson,  N.  J.;  the  Alexander  L\Tin 
Hospital,  Sussex,  N.  J.,  and  to  the  New  Jersey  State  Hospital;  Corresponding  Member 
of  the  Obstetrical  and  Gynecological  Society  of  Paris,  France  (1895) ;  Ex-First  Vice- 
President  of  the  American  Medical  Association  (1913);  Ex-President  of  the  Society  of 
Surgeons  of  New  Jersey;  Ex-President  of  the  New  Jersey  Medical  Society.  26  Church 
Street,  Paterson,  N.  J. 

1913.— Heaney,  Noble  Sproat,  A.B.,  M.D.,  F.A.C.S.  Associate  Professor  of 
Oljstetrics  and  Gynecology  and  Acting  Head  of  the  Department  in  Rush  Medical 
College;  Attending  Obstetrician  and  Gynecologist  to  the  Presbyterian  Hospital. 
Council,  1921.     104  South  Michigan  Avenue,  Chicago,  111. 

1891. -Hirst,  Barton  Cooke,  A.B.,  M.D.,  LL.D.,  F.A.C.S.  Professor  of  Obstet- 
rics, University  of  Pennsylvania;  Consulting  Surgeon,  Newport  and  Pottstown  Hospi- 
tals; Gynecologist  to  the  Howard  and  Orthopaedic  Hospitals;  Consulting  Obstetrician 
to  the  Lying-in  Charity,  Preston  Retreat.     1821  Spruce  Street,  Philadelphia,  Penn. 

1916.— Holden,  Frederick  Clark,  M.D.,  F.A.C.S.  Professor  of  Gynecology, 
New  York  University  and  Bellevue  Medical  College;  Director  Department  of  Gyne- 
cology, Bellevue  Hospital;  Attending  Gynecologist,  N.  Y.  Nursery  and  Ciiilds  Hospital. 
13  East  Sixty-fifth  Street,  New  York. 

1918.— Holmes,  Rudolph  Wieser,  M.D.,  F.A.C.S.  Associate  Professor  of  Obstet- 
rics and  Gynecology,  Rush  Medical  College;  Attending  Obstetrician,  Augustana  and 
Passavant  Memorial  Hosi)itals.     30  North  ^Michigan  Avenue,  Chicago,  111. 

1913. — HuGGiNs,  Raleigh  R.,  M.D.,  F.A.C.S.  Professor  of  Gynecology,  University 
of  Pittsburgh;  Gynecologist  to  St.  Francis  Hospital;  Director  of  The  Elizabeth  Steel 
Magee  Hospital  for  Women.     1018  Westinghouse  Building,  Pittsburgh,  Penn. 
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191().— HrxNER,  Guy  Le  Roy,  B.Sc,  M.D.,  D.Sc,  F.A.C.S.  Associate  Professor 
in  Clinical  Gynecology,  Johns  Hopkins  University.     2305  St.  Paul  Street,  Baltimore, 

1916.— HuTCHiNS,  Henry  Talbot,  A.B.,  M.D.,  F.A.C.S.  Surgeon,  Massachusetts 
Women's  Hospital,  Boston:  Gynecologist,  The  Children's  Hospital,  Boston;  Con- 
sulting Gynecologist,  Frost  Hospital,  Chelsea,  and  Memorial  Hospital,  Pawtucket, 
R.  I.  520  Commonwealth  Avenue,  Boston,  ]\Iass.,  Residence,  130  Dudley  Road, 
Newton  Center,  Mass. 

1921.— Ingraham,  Clarence  B.,  Jr.,  ]\I.D.,  F.A.C.S.  Professor  of  Gynecology  and 
Obstetrics,  Uni\ersity  of  Colorado  Medical  School;  Gynecologist  Mercy  Hospital;  Gyne- 
cologist City  and  County  Hospital,  Denver.     Metropolitan  Building,  Denver,  Colo. 

1920.— Keene,  Floyd  E.,  M.D.,  F.A.C.S.  Assistant  Professor  of  Gynecology;  Uni- 
versity of  Pennsylvania;  Assistant  Gynecologist,  University  of  Pennsylvania  Hospital; 
Gynecologist,  Chestnut  Hill  Hospital;  Consulting  Gynecologist,  Abington  Memorial 
Hospital,  Philadelphia.     Medical  Arts  Building,  Philadelphia,  Penn. 

1917.— King,  James  E.,  M.D.,  F.A.C.S.  Professor  of  Gynecology,  University  of 
Buffalo;  Attending  Gynecologist,  Buffalo  General;  Gynecologist-in-Chief,  Buffalo  City 
Hospital.     1248  Main  Street,  Buffalo,  New  York. 

1918.— KosAL\K,  George  AY.,  A.B.,  M.D.,  F.A.C.S.  Attending  Surgeon  to  the 
Lying-in  Hospital;  Consulting  Obstetrician,  Booth  Memorial  Hospital,  New  York. 
Editor  of  American  Journal  of  Obstetrics  and  Gynecology.  23  East  Ninety-third 
Street,  New  York. 

1913.— Little,  Herbert  M.,  M.D.,  F.A.C.S.  Assistant  Professor  of  Obstetrics 
and  Lecturer  on  Gynecology,  McGill  University;  Assistant  Accoucheur,  Montreal 
ISUaternity  Hospital;  Assistant  Gynecologist,  Montreal  General  Hospital.  285  Stanley 
Street,  ^Montreal,  Canada. 

1916.— Litzenberg,  Jennings  Crawford,  B.Sc,  M.D.,  F.A.C.S.  Professor  and 
Chief  of  Department  of  Obstetrics  and  Gynecology,  University  of  Minnesota;  Chief  of 
Staff,  Out-Patient  Department;  Obstetrician  and  Gynecologist-in-Chief,  University  of 
^Minnesota  Hospital;  Attending  Obstetrician  in  Northwestern  and  St.  ]\Liry's  Hospitals. 
Mcc-Prr.si(l()it,  1920.      The  Nicollet  Clinic,  1009  Nicollet  Avenue,  Minneapolis,  Minn. 

1916.— Lynch,  Frank  Worthington,  A.B.,  M.D.,  F.A.C.S.  Professor  of  Obstetrics 
and  Gynecology,  L'niversity  of  California;  Director  of  Woman's  Clinic,  L'niversity 
Hospital.     2505   Broadway,   San  Francisco,   Calif. 

1913. — McGlinn,  John  A.,  M.D.,  M.S.  Associate  Professor  of  Gynecology  in  the 
Post-Graduate  School  of  the  University  of  Pennsylvania;  Gynecologist  to  St.  Agnes' 
Hospital;  Gynecologist  and  Obstetrician  to  Philadelphia  General  Hospital;  Gynecologist 
to  Medico-Chirurgical  Hospital;  Gynecologist  to  Polyclinic  Hospital;  Obstetrician  to 
St.  Vincent's  Maternity  Hospital;  Consulting  G\Tiecologist  to  St.  Francis'  Convalescent 
Home;  Consulting  Gynecologist  to  Phipps  Institute;  Eagleville  Sanitarium;  Bureau  of 
Public  Welfare,  Philadelphia.     113  South  Twentieth  Street,  Philadelphia,  Penn. 

1916.— McMurtry,  Lewis  Samuel,  M.D.,  LL.D.,  F.A.C.S.  Professor  of  Abdom- 
inal Surgery  and  Gynecology,  L'niversity  of  Louisville;  Surgeon  to  Louisville  City 
Hospital;  Surgeon  to  John  N.  Norton  Memorial  Infirmary;  Fellow  of  the  Edinburgh 
Obstetrical  Society,  etc.     Francis  Building,  Louisville,  Ky. 
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1901.— INIanton,  Walter  Porter,  M.D.,  F.A.C.S.,  F.Z.S.  Director  and  Professor, 
Department  of  Obstetrics,  Detroit  College  of  Medicine  and  Surgery;  Gynecologist 
p]meritus  to  Harper  Hospital;  Gynecologist  to  the  Eastern  and  Northern  Michigan 
State  Hospitals;  Consulting  Gynecologist  to  St.  Joseph's  Retreat;  Consulting  Director, 
Maternity  Department,  Herman  Kiefe  Hospital  (Municipal) ;  Formerly  Visiting  Obstet- 
rician and  President  of  the  Medical  Board,  AVoman's  Hospital  and  Infants'  Home; 
President,  Wayne  County  ^Medical  Society,  190S-1909;  Chairman,  Section  on  Obstet- 
rics and  Diseases  of  Women,  American  Medical  Association,  190S-1909;  Fellow  of  the 
Royal  Society  of  Medicine.     62  Adams  Avenue,  Detroit,  Michigan. 

1908. — Martin,  Franklin  H.,  ^I.D.,  F.A.C.S.  Professor  of  Gynecology,  Post- 
Graduate  ^Medical  School  of  Chicago;  Director  General,  American  College  of  Surgeons 
and  Clinical  Congress  of  the  American  College  of  Surgeons;  Editor,  Surgery,  Gynecology 
and  Obstetrics.  Prcsidcni,  1919.  Council,  1920.  30  Xortli  Michigan  Avenue,  Chicago, 
III. 

1916. — Miller  C.  Jeff,  ]\I.D.,  F.A.C.S.  Professor  of  Obstetrics  and  Clinical  Gyne- 
cology, Tulane  University  Medical  School;  Chief  of  Division  of  Obstetrics  and  Gyne- 
cology, Charity  Hospital;  Chief  of  Department  of  Gynecology,  Touro  Infirmary; 
Council,  1919.     124  Baronne  Street,  New  Orleans,  La. 

1909.— Miller,  Gideon  Brown,  B.Sc,  M.D.,  F.A.C.S.  Attending  Gynecologist 
to  the  Emergency  Hospital,  the  Garfield  Hospital,  and  to  the  Columbia  Hospital; 
Clinical  Professor  of  Gynecology  in  the  George  Washington  University.  Council,  1920. 
1730  K.  Street,  X.  W.,  Washington,  D.  C. 

1894.— Montgomery,  Edward  E.,  A.M.,  M.D.,  LL.D.,  F.A.C.S.  Emeritus  Pro- 
fessor of  Gynecology,  JefPerson  Medical  College;  Gynecologist  to  Jefferson  Medical 
College  and  to  St.  Joseph's  Hospitals.  Vice-President,  1919.  1426  Spruce  Street, 
Philadelphia,  Penn. 

1912.— IMorley,  Williaini  Horace,  Ph.B.,  AI.D.,  F.A.C.S.  Consulting  Obstetrician 
to  the  House  of  Providence  Hospital;  Consulting  Pathologist  to  the  Woman's  Hospital 
and  Infants'  Home;  Consulting  Obstetrician  to  the  Hanna  Schloss  Dispensary.  Council, 
1917.     R.  F.  D.  No.  3,  Pontiac,  Mich. 

1921.— Morse,  Arthir  H.,  A.B.,  A.:SI.,  :\I.D.,  F.A.C.S.  Professor  of  Obstetrics 
and  Gynecology,  Yale  School  of  ISIedicine;  Obstetrician  and  Gynecologist-in-Chief, 
New  Haven  Hospital  and  Dispensary.     71  College  Street,  N^ew  Haven,  Conn. 

1904.— Newell,  Franklin  Spilman,  A.B.,  M.D.,  F.A.C.S.  Obstetrician  to  ^Nlassa- 
chusetts  General  Hospital;  Visiting  Obstetrician,  Boston  Lying-in  Hospital;  Professor 
of  Clinical  Obstetrics,  Har\ard  University.  Council,  1912-1915.  443  Beacon  Street, 
Boston,  Mass. 

1894.— Newman,  Henry  Parker,  A.]M.,  M.D.,  F.A.C.S.  Professor  Emeritus  of 
Gynecology,  Uni^■ersity  of  Illinois  College  of  IVIedicine,  Chicago,  and  in  the  Chicago 
Polyclinic  ^Medical  School  and  Hospital;  formerly  President  of  Chicago  Post-Graduate 
Medical  School  and  Chairman  of  Section  on  Obstetrics  and  G^tTiecology  of  American 
Medical  Association;  Founder  and  President  of  Marion  Sims'  Hospital,  Chicago,  1895- 
1908;  U.  S.  Secretary  of  Section  on  Al)dominal  Surgery  and  Gxniecology,  Pan-American 
Congress,  1901-08;  A  Founder-^NIember  of  the  Congres  Periodique  Internationale  de 
Gynecologic  et  d'Obstetrique;  Attending  Surgeon  and  Gynecologist,  Agnew  Hosi)ital, 
St.  Joseph's  Hospital  and  Sanitarium,  and  San  Diego  County  Hospital.  Vicc-Prcsidcnl, 
1921.     1560  Eighth  Street,  San  Diego,  Calif. 

1916.— Nicholson,  William  R.,  A.B.,  M.D.  Gynecologist  to  Methodist  and  Poly- 
clinic Hospitals;  Obstetrician  to  Presbyterian  Hospital;  Associate  in  Obstetrics,  Uni- 
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versity  of  Pennsylvania;  Professor  of  Gynecology  in  Graduate  School  of  Medicine, 
University  of  Pennsylvania.     2023  Spruce  Street,  Philadelphia,  Penn. 

1902.— Noble,  George  Henry,  M.D.,  D.C.L.,  F.A.C.S.  Gynecologist  to  the 
Grady  Hospital;  Emeritus  Professor  of  Clinical  Gynecology,  Atlanta  IVIedical  College. 
Vice-President,  1913.     980  Peachtree  Street,  Atlanta,  Ga. 

1914.— XoRRis,  Charles  C,  M.D.,  F.A.C.S.  Associate  Professor  of  Gynecology, 
University  of  Pennsylvania;  Assistant  Gynecologist  to  the  University  of  Pennsylvania 
Hospital;  Consultant  Gynecologist  and  Obstetrician  to  The  Henry  Phipps  Institute; 
Gynecologist  to  the  Children's  Hospital;  Gynecologist  and  Obstetrician  to  the  Phila- 
delphia General  Hospital;  Gynecological  Radiologist  to  the  Philadelphia  General  Hos- 
pital.    Twenty-second  and  Chestnut  Streets,  Philadelphia,  Pa. 

1893.— NoRRis,  Richard  C,  A.M.,  IVI.D.  Professor  of  Obstetrics,  Graduate  School 
of  Medicine,  University  of  Pennsylvania;  Assistant  Professor  of  Obstetrics,  Medical 
Department,  University  of  Pennsylvania;  Surgeon -in-Charge,  Preston  Retreat;  Gyne- 
cologist to  the  Methodist  Episcopal  Hospital;  Consulting  Gynecologist,  State  Hospital 
for  the  Insane,  Morristown,  Pa.,  Friend's  Asylum,  Frankford;  Consulting  Oi)stetrician, 
Germantown  Hospital;  Consulting  Obstetrician  and  Gynecologist,  Philadelphia  Hos- 
pital.    500  North  Twentieth  Street,  Philadelphia,  Penn. 

1897.— Peterson,  Reuben,  A.B.,  M.D.,  F.A.C.S.  Professor  of  Obstetrics  and 
Gynecology,  University  of  Michigan;  Obstetrician  and  Gxmecologist  to  the  University 
of  Michigan  Hospital.  Vice-President,  1906.  President,  1911.  Council,  1912-1915. 
Ann  x\rbor,  Michigan. 

1908.— PoLAK,  John  Osborn,  :\I.Sc.,  :\I.D.,  F.A.C.S.  Professor  of  Obstetrics  and 
Gynecology,  Long  Island  College  Hospital;  Obstetrician  and  G\iiecologist  to  the  College 
Hospital;  Consulting  Obstetrician  to  the  Methodist  Episcopal  Hospital;  Consulting 
Gynecologist  to  the  Jewish  Hospital;  Consulting  Gynecologist  to  the  Coney  Island, 
Williamsburg,  Deaconess',  Zion  and  People's  Hospital;  Consulting  Obstetrician  and 
Gynecologist  to  Southampton  Hospital;  Consulting  Obstetrician  to  IVIary  Hitchcock 
Hospital,  Hanover,  New  Hampshire.  Council,  1921.  20  Livingston  Street,  Brooklyn, 
N.  Y. 

1917.— PoMEROY,  Ralph  H.,  R.A.,  M.A.,  M.D.,  F.A.C.S.  Consulting  Obstetrician, 
St.  John's,  Bushwick,  Jamaica,  Kings  County  and  IVIethodist  Episcopal  Hospitals; 
Attending  Gynecologist  and  Obstetrician,  Brooklyn  Hospital.  93  Remsen  Street, 
Brooklyn,  New  York. 

1915. — Rawls,  Reginald  M.,  A.B.,  M.D.,  F.A.C.S.  Junior  Attending  Surgeon  to 
the  Woman's  Hospital  in  the  State  of  New  York;  Secretary  of  New  York  01)stetrical 
Society.     350  West  Eighty-eighth  Street,  New  York. 

1916. — Reed,  Charles  Alfred  Lee,  A.M.,  M.D.,  F.A.C.S.  Professor  Emeritus  of 
Gynecology,  Medical  Department,  L^ni versity  of  Cincinnati;  Consulting  G^-necologic 
Surgeon,  Cincinnati  General  Hospital.     5  West  Eighth  Street,  Cincinnati,  Ohio. 

1920. — Richardson,  P^dward  H.,  A.B.,  M.D.,  F.A.C.S.  Associate  in  Clinical 
Gynecology,  Johns  Hopkins  University;  Gynecologist-in-charge,  Out-patient  Gyne- 
cologic Clinic,  Johns  Hopkins  Hospital;  \'isiting  Gynecologist,  Union  Protestant 
Infirmary;  Church  Home  and  Infirmary;  Hebrew  Hospital;  Hospital  for  Women  of 
Maryland;  Sheppard  and  Enoch  Pratt  Hospitals;  Assistant  Visiting  Gynecologist,  Johns 
Hopkins  Hospital.     9  East  Chase  Street,   Baltimore,  IVId. 

1917. — Russell,  William  Wood,  A.M.,  ^NI.D.  Associate  Professor  of  Gynecology 
and  Assistant  Gynecologist  to  Johns  Hopkins  Hospital;  G\Tiecologist,  Hospital  for 
Women  of  Marvland;  Union  Protestant  Infirmary.     La  Solano,  Pasadena,  Calif. 
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1906.— Sampson,  John  A.,  A.M.,  M.D.  Professor  of  Gynecology,  Albany  ^Medical 
College;  Gynecologist  to  the  Albany  Hospital.  Council,  1911.  Vice-President,  1912. 
ISO  Washington  Avenue,  Albany,  New  York. 

1914.— Schumann,  Edward  A.,  A.B.,  INI.D.  Lecturer  on  Obstetrics,  Jefferson 
Medical  College;  Gynecologist  and  Obstetrician,  Philadelphia  General  Ho.spital;  Director 
Prenatal  Clinic,  Philadelphia  General  Hospital;  Gynecologist,  Frankford  Hospital; 
Assistant  Obstetrician,  Jefferson  Medical  College  Ho.spital;  Consulting  Gynecologist, 
Rush  Hospital  for  Tuberculosis.     1S14  Spruce  Street,  Philadelphia,  Pa. 

1907.— Simpson,  Frank  Farrow,  A.B.,  :\I.D.,  F.A.C.S.  Vice-President,  1915. 
President,  1917.     Council,  1917-1921.     7048  Jenkins  Arcade  Building,  Pittsburgh,  Penn. 

1914.— Slemons,  Josiah  Morris,  A.B.,  A.M.,  M.D.,  F.A.C.S.  Attending  Gyne- 
cologist and  Obstetrician,  Hospital  of  The  Good  Samaritan.  Council,  819  Pacific 
^Mutual  Building,  Los  Angeles,  Calif. 

1905.— Smith,  Richard  R.,  M.D.,  F.A.C.S.  Surgeon  to  Butterworth  and  Blodgett 
Hospitals.     Council,   1911.     J  ice-President,    1912.     Grand  Rapids,   Mich. 

1918.— Spalding,  Alfred  B.,  A.B.,  M.D.  Professor  of  Obstetrics  and  Gynecology, 
Stanford  L'niversity  School  of  ^Medicine;  Obstetrician  and  Gynecologist  to  Lane  and 
Stanford  University  Hospitals;  Consulting  Obstetrician  and  Gynecologist  to  San 
Francisco  Hospital.     2651  Green  Street,  San  Francisco,  Calif. 

1905.— Stone,  "William  Stephen,  A.B.,  M.D.  Clinical  Director  of  Cancer  Research 
Memorial  Hospital,  New  York.     162  East  Sixty-third  Street,  New  York. 

1909.-Studdiford,  William  Emery,  B.A.*^  M.A.,  M.D.,  F.A.C.S.  Professor  of 
Obstetrics  and  Gynecology,  Columbia  Lniversity,  College  of  Physicians  and  Surgeons; 
Director  of  the  Sloane  Hospital  for  Women;  Consulting  Gynecologist  to  the  Presby- 
terian Hospital,  New  York;  Consulting  Obstetrician  to  the  New  York  Nursery  and 
Child's  Hospital,  New  York;  Consulting  Surgeon  to  the  J'ranklin  Hospital,  Franklin, 
N.  J.     Council,  1914.     Vice-President,  1919.     124  East  Thirty-sixth  Street,  New  York. 

1906.— Taussig,  Frederick  Joseph,  A.B.,  M.D.,  F.A.C.S.  Associate  Professor  of 
Clinical  Gynecology,  Washington  University;  Gynecologist  to  Barnard  Free  Skin  and 
Cancer  Hospitals;  Obstetrician  to  St.  Louis  ^Maternity  Hospital;  Gynecologist  to  the 
St.  John's  Hospital,  St.  Louis  City  Hospital;  Associate  Gynecologist,  Barnes  Hospital. 
Council,  1915.     3519  Washington  Avenue,  St.  Louis,  Mo. 

1905.— Taylor,  Howard  C,  Ph.B.,  IM.D.,  F.A.C.S.  Attending  Gynecologist, 
Roosevelt  Hospital;  Professor  of  Clinical  Gynecology,  Columbia  University;  Consulting 
Gynecologist,  Sloane  Hospital  for  Women,  Tarrytown,  Stamford,  Greenwich  and  Sharon 
(Conn.)  Hospitals  and  Memorial  Hospital,  Pawtucket,  R.  I.  Vice-President,  1914  and 
1915.     32  West  Fiftieth  Street,  New  York. 

1898.— Thompson,  John  F.,  A.M.,  M.D.,  F.A.C.S.  Professor  of  Diseases  of  Women, 
Medical  School  of  Maine  (now  Bowdoin  Medical  College);  Surgeon,  Elaine  General 
Hospital;  Consulting  Gynecologist,  Webber  Hospital,  Biddeford.  Vice-President, 
1911.     211  State  Street,  Portland,  Maine. 

1897.— ViXEBERG,  Hiram  N.,  ]\LD.,  F.A.C.S.  Consulting  Gynecologist  to  Mt. 
Sinai  Hospital;  Gynecologist-in-Chief,  Beth  Moses  Hospital;  Consulting  Gynecologist 
to  the  Montefiore  Home  for  Chronic  Lualids;  Consulting  (lynecologist  to  the  Bronx 
Maternity.      751    Madison   Avenue,   New   York. 

1903.— Wakefield,  W.  Fraxcis  15.,  ^\.\).,  Ml).,  CM.,  F.A.C.S.  Vice-President, 
1917.     1065  Sutter  Street,  San  P'rancisco,  Calif. 
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1909. -Ward,  George  Gray,  M.D.,  F.A.C.S.  Chief  Surgeon  of  the  Woman's 
Hospital  in  the  State  of  New  York;  Professor  of  Obstetrics  and  Gynecology,  Cornell 
University  ISIeflical  College;  Emeritus  Professor  of  Gynecology,  Xew  York  Post- 
Graduate  Medical  School;  formerly  Gynecologist  to  Bellevue  Hospital;  Consulting 
Gynecologist  to  New  York  Post-Graduate  Hospital,  Monmouth  Memorial  Hospital, 
Long  Branch,  N.  J.,  the  Italian  Hospital  and  the  Booth  Memorial  Hospital,  New  York 
City.  Consulting  Obstetrician,  Berwind  Maternity  Clinic.  Council,  1913.  Secretary, 
1917-1921.     President,  1922.     48  East  Fifty-second  Street,  New  York. 

1S96.— Watkins,  Thomas  J.,  M.D.,  F.A.C.S.  Professor  of  G\Tiecology,  North- 
western Uni^•ersity  Medical  School;  G\Tiecologist  to  St.  Luke's  Hospital,  Chicago. 
Vice-President,  1914.  President,  1915.  '^Council,  1916-1919.  104  S.  Michigan  Avenue, 
Chicago,  111. 

1915. -Watson,  Benjamin  P.,  M.B.,  Ch.B.,  M.D.,  F.R.C.S.,  F.A.C.S.  Professor 
of  Obstetrics  and  Gynecology,  University'  of  Toronto;  Obstetrician  and  Gynecologist- 
in-Chief,  Toronto  General  Hospital.  Council,  1919.  14  JNIadison  Avenue,  Toronto, 
Canada. 

1898. -Webster,  J.  Clarence,  B.A.,  M.D.,  F.R.C.P.E.,  F.R.S.E.,  F.A.C.S.,  D.Sc. 
(Hon.).  Emeritus  Professor  of  Obstetrics  and  Gynecology,  Rush  Medical  College, 
University  of  Chicago;  Late  Obstetrician  and  Gynecologist,  Presbyterian  and  St. 
Joseph's  Hospitals;  Fellow  of  the  Edinburgh  Obstetrical  Society;  Corresponding  Mem- 
ber of  the  Royal  Academy  of  Palermo,  Italy,  and  of  the  Italian  Obstetrical  and  Gyneco- 
logical Society.     J^ice-President,  1920.     Shediac,  N.  B.,  Canada. 

1892. -Williams,  J.  Whitridge,  A.B.,  M.D.,  ScD.,  LL.D.,  F.A.C.S.  Professor  of 
Obstetrics  and  Dean,  Medical  Department  of  Johns  Hopkins  University;  Obstetrician- 
in  Chief,  Johns  Hopkins  Hospital;  Honorary  President,  Glasgow  Gynecological  and 
Obstetrical  Society,  1910-12;  President,  American  Association  for  the  Prevention 
of  Infant  Mortality,  1913-1914;  President,  Medical  and  Chirurgical  P'aculty  of  Mary- 
land, 1910;,  Honorary  Fellow,  Edinburgh  Obstetrical  Society,  etc.  Council,  1899. 
Vice-President,  1904.  President,  1914.  Council,  1915-1918.  Johns  Hopkins  Hospital, 
Baltimore,  Md. 

1917.— Young,  Ernest  Boyen,  A.B.,  M.D.  Surgeon-in-Chief,  Gynecological  and 
Obstetrical  Section,  Fifth  Surgical  Ser^^ce,  Boston  City  Hospital ;  Surgeon,  Massachu- 
setts AYomen's  Hospital;  Instructor,  Gynecological  Department,  Harvard  Medical 
School.     434  Marlborough  Street,  Boston,  Mass. 

Total,  Ninetv-four  Active  Fellows. 
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CLASSIFIED 


California 


Lynch,  Frank  W.,  2505  Broadway,  San  Francisco. 

Newman,  Henry  Parker,  1560  Eighth  Street,  San  Diego. 

Russell,  Wm.  Wood,  La  Solano,  Pasadena,  Calif. 

Slemons,  Josiah  Morris,  819  Pacific  Mutual  Building,  Los  Angeles 

Spalding,  Alfred  B.,  2651  Green  Street,  San  Francisco. 

Wakefield,  W.  Francis,  1065  Sutter  Street,  San  Francisco. 


Canada 

Chipm.\n,  W.\lter  William,  285  Mountain  Street,  Montreal. 
GooDALL,  James  R.,  762  Sherbrooke,  Street,  West. 
Little,  Herbert  M.,  285  Stanley  Street,  Montreal. 
Watson,  Benj.amin  P.,  14  Madison  Avenue,  Toronto. 
Webster,  J.  Clarence,  Shediac,  N.  B. 


Colorado 

Ingraham,  Clarence  B.,  Jr.,  Metropolitan  Bldg.,  Denver. 
Frank,  Robert  Tilden,  511  Majestic  Building,  Denver. 


Connecticut 
!MoRSE,  Arthur  H.,  71  College  Street,  Xew  Haven. 

District  of  Columbia 

BovEE,  J.  Wesley,  The  Rochambeau,  815  Connecticut  Avenue,  Washington. 
Miller,  Gideon  Browis',  1730  K.  Street,  N.  W.,  Washington. 

Georgia 
Xoble,  George  Henry,  980  Peachtree  Street,  Atlanta. 

Illinois 

Andrews,  Fr.ank  T.,  448  Barry  Avenue,  Chicago. 
Baer,  Joseph  L.,  104  S.  Michigan  Ave.,  Chicago. 
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Barrett,  Channing  Whitney,  25  E.  Washington  Street,  Chicago. 
Byford,  Henry  T.,  Michigan  Avenue  and  Adams  Street,  Chicago. 
CuLBERTSON,  Carey,  30  North  ^Michigan  Avenue. 
Curtis,  Arthi-r  H.,  104  South  ]Michigan  Avenue,  Chicago. 
Danforth,  William  C,  1620  Hinnian  Avenue,  Evanston. 
De  Lee,  Joseph  B.,  5028  EUis  Avenue,  Chicago. 
Heaney,  Noble  Sproat,  104  South  Michigan  Avenue,  Chicago. 
Holmes,  Rudolph  W.,  30  North  Michigan  Avenue,  Chicago. 
Martin,  Franklin  H.,  30  North  Michigan  Avenue,  Chicago. 
Watkins,  Thomas  J.,  104  South  Michigan  Avenue,  Chicago. 


Kentucky 
ISIcMuRTRY,  Lewis  S.,  Francis  Building,  Louisville. 

Louisiana 

Clark,  Samuel  M.T).,  108  Baronne  Street,  New  Orleans. 
Miller,  Charles  Jefferson,  124  Baronne  Street,  New  Orleans. 

Maine 
Thompson,  John  F.,  211  State  Street,  Portland. 

Maryland 

BuRNAM,  Curtis  F.,  1418  Eutaw  Place,  Baltimore. 
Casler,  De  Witt  B.,  13  West  Chase  Street,  Baltimore. 
Cullen,  Thomas  S.,  20  East  Eager  Street,  Baltimore. 
HuNNER,  Guy  L.,  2305  St.  Paul  Street,  Baltimore. 
Richardson,  Edward  H.,  9  E.  Chase  Street,  Baltimore. 
Williams,  J.  Whitridge,  Johns  Hopkins  Hospital,  Baltimore. 

Massachusetts 

Burrage,  Walter  L.,  42  E.  Eliot  Street,  Jamaica  Plain,  Boston. 
Gra\t:s,  William  P.,  244  Marlborough  Street,  Boston. 
Hutchins,  Henry  Talbot,  520  Commonwealth  Avenue,  Boston. 
Newell,  Franklin  Spilman,  443  Beacon  Street,  Boston. 
Young,  Ernest  Boyen,  434  Marlborough  Street,  Boston. 

Michigan 

M ANTON,  Walter  Porter,  G2  Adams  Avenue,  Detroit. 
Morley,  William  Horace,  R.  F.  D.  :>,  Pontiac. 
Peterson,  Reuben,  Ann  Arbor. 
Smith,  Richard  R.,  Grand  Rapids. 
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Minnesota 

Adair,  Fred  L.,  71S  La  Salle  Buil<liii»;,  Minneapolis. 
LiTZEXBERG,  Jennings  C,  1009  Xicollet  Avenue,  Minneapolis. 

Missouri 

Crossen,  Harry  Sturgeon,  Metropolitan  Building,  St.  Louis. 
Ehrenfest,  Hugo,  4333  McPherson  Avenue,  St.  Louis. 
Gellhorn,  George,  713  Metropolitan  Building,  St.  Louis. 
Taussig,  Frederick  Joseph,  3519  Washington  Avenue,  St.  Louis. 

Nebraska 
FiNDLEY,  Palmer,  670  Brandeis  Tlieatre  Building,  Omaha. 

New  Jersey 
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First  Day,  Monday,  May  1,  1922 

Morning  Session.  The  Society  met  in  the  Assembly  Hall  of  the  Washington  Hotel 
and  was  called  to  order  at  10  a.m.  by  the  President,  Dr.  George  Gray  Ward,  New 
York  City. 
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The  Secretary  called  the  roll. 

The  Secretary  announced  that  the  following-named  gentlemen  who  had  accepted 
invitations  to  read  papers  before  the  Society  or  to  open  the  discussion  were  the  official 
guests  of  the  Society  and  were  expected  to  attend  the  luncheons  of  the  Society:  Dr. 
Kedarnath  Das,  Calcutta,  India;  Dr.  INI.  Pierce  Rucker,  Riclimond,  Virginia;  Dr. 
Charles  C.  Haskell,  Richmond,  'N'irginia;  Dr.  Alfred  C.  Beck,  Brooklyn,  Xew  York;  Dr. 
^Y.  L.  Williams,  Cornell  University;  Dr.  Edmund  B.  Piper,  Philadelphia,  Pennsylvania; 
Dr.  ISIarion  C.  Shevky,  San  Prancisco,  California;  Dr.  Thomas  Addis,  San  Francisco, 
California;  Dr.  Allison  L.  Burdick,  Chicago,  Illinois.  Other  guests  invited  to  partici- 
pate in  the  discussions  on  motions  made  by  various  Feljows  were:  Percy  W.  Toombs, 
^Memphis,  Tennessee;  I.  H.  Xoyes,  Providence,  Rhode  Island;  I.  Rubin,  Xew  York, 
H.  B.  Matthews,  Brooklyn,  Xew  York;  Mark  T.  Goldstine,  Chicago,  Illinois;  Lewis  S. 
Smead,  Toledo,  Ohio;  James  C.  X'eel,  San  Francisco,  California;  E.  D.  Plass,  Baltimore, 
^Maryland;  X'orman  M.  Smith,  ^Minneapolis,  Minnesota;  Joseph  J.  ^Nlundell,  Washington, 
D.  C;  B.  H.  Buxton,  Providence,  Rhode  Island;  L.  Delbert  Jackson,  Boston,  Massa- 
chusetts; James  A.  McCann,  Providence,  Rhode  Island;  W.  M.  Sprigg,  Washington, 
D.  C;  John  F.  Moran,  Washington,  D.  C. 

The  President  then  introduced  Dr.  J.  Wesley  Bo^•ee,  of  Washington,  D.  C,  who 
delivered  the  following: 

Address  of  Welco:\ie 

^Nlr.  President,  Fellows  of  the  American  Gynecological  Society  and  Guests:  This 
is  a  pleasure  which  falls  to  me  much  more  frequently  than  to  others  for  the  reason  that 
the  meetings  of  our  Society  are  held  here  every  three  years. 

Washington  is  a  hospitable  city,  since  it  is  essentially  a  place  where  all  sorts  and 
kinds  of  conventions  are  held. 

We  can  welcome  this  Society  on  account  of  what  it  has  done.  In  June,  1876,  a  small 
committee  met  in  X'ew  York  and  through  the  efforts  of  three  men,  who  have  passed 
away,  the  Society  was  organized — our  beloved  Chadwick,  of  Boston;  Paul  Munde,  of 
X'ew  York,  and  Joseph  Taber  Johnson,  of  Washington.  In  those  days  these  men  were 
young,  enthusiastic,  and  vigorous.  Seeing  that  some  organization  of  this  kind  was 
necessary,  they  put  their  heads  together  and  started  the  ball  rolling.  A  meeting  of 
gynecologists  was  called.  They  met  in  June,  1876,  and  decided  on  holding  the  first 
annual  meeting  in  September  in  X^ew  York  the  same  year,  and  elected  Fordyce  Barker, 
president.  As  I  recall,  there  were  two  subjects  for  special  discussion  that  year,  one  the 
after-treatment  of  ovariotomy,  and  the  other,  incision  of  the  cervix  uteri.  You  may 
exercise  your  knowledge  of  this  branch  of  our  profession  to  see  how  markedly  we  have 
broadened  out  and  how  the  spirit  of  gynecology  started  in  1876.  All  these  men,  thirty- 
nine  in  number,  made  up  of  founders  of  the  Society,  have  passed  away — not  a  founder 
is  l(>ft — and  it  seems  remarkable  that  in  the  course  of  forty-six  years  all  but  one  of  these 
thirty-nine  men  should  have  left  us,  so  that  we  present  members  are  all  cliildren  of  this 
Society.  You  may  remember  that  the  American  Gynecological  Society  was  the  first 
national  organization  of  tlie  kind  in  the  history  of  the  world.  1  Avill  not  recite  the 
achievements  of  those  men  who  lune  come  along  since  then,  nor  the  achievements 
of  the  founders,  because  they  have  made  a  mark  in  the  history  of  the  subject  that 
will  remain  uneffaced  for  centuries  to  come. 

The  City  of  Washington  has  many  things  to  be  said  of  it  that  are  lieautiful.  It  is 
essentially  a  city  of  education  and  rcHnciuent,  without  casting  any  aspersions  on  the 
cities  from  which  you  gentlemen  have  come.    We  have  our  large  governmental  depart- 
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nu'iits  with  their  scientific  divisions;  we  have  facihties  and  opportunities  which  we  behex  e 
are  not  offered  by  any  other  city  in  the  way  of  in\estigation;  we  have  our  Bureau  of 
Standards;  we  have  our  Congressional  Library;  we  have  the  Army  Medical  Library, 
which  is  the  largest  in  the  world,  and  the  wonderful  Army  ^Medical  Museum,  and  if  you 
can  spare  the  time,  it  would  be  worth  your  while  to  study  the  work  that  is  going  on  there 
through  the  assistance  of  our  very  efficient  and  capable  officials,  who  will  be  glad  to 
extend  every  opportunity  and  facility  to  the  members  of  this  Association. 

Again,  it  is  with  great  pleasure  that  I  welcome  you  to  the  City  of  Washington. 
(Applause.) 

Response  to  the  Address  of  Welcome 

By  Dr.  Edward  P.  Davis,  Philadelphia 

]\Ir.  President,  Fellows  of  the  American  Gynecological  Society  and  Guests:  Dr. 
Bovee  has  told  us  that  there  is  much  in  Washington  to  see,  but  when  you  set  out  to 
go  to  Washington  there  is  so  much  there  that  you  scarcely  know  where  to  begin. 

One  thing  in  Washington  which  stirs  the  heart  of  every  American  is  the  memory  of 
great  Americans  who  haxe  worked  here;  some  of  them  have  died  here.  You  cannot  go 
to  Washington  without  thinking  of  Lincoln.  It  was  one  of  Lincoln's  peculiarities  that 
he  knew  where  he  was  going.  In  his  first  congressional  campaign  his  opponent  was  a 
preacher.  Lincoln  once  visited  his  town  on  a  Sunday  evening  and  went  to  church, 
seating  himself  unobtrusiAcly  in  the  rear  of  the  church.  The  preacher  saw  and  recog- 
nized Lincoln,  and  with  the  idea  of  drawing  him  out,  although  Lincoln  had  never  pro- 
claimed his  religious  views,  tlie  preacher  said:  "Brothers  and  sisters,  I  want  to  know 
where  you  are  going  when  this  mortal  life  is  ended;  will  those  whose  salvation  is  assumed 
stand  up."  The  congregation,  with  the  exception  of  Lincoln,  arose.  After  the  preacher 
had  done  this,  he  said:  "There  is  one  among  us  who  is  not  entirely  unknown,  and  we 
would  like  to  know  from  the  standpoint  of  his  spiritual  welfare  where  he  is  going." 
Lincoln  said  he  had  hoped  to  worship  God  in  the  sanctuary  of  his  distinguished  preacher 
friend  undisturbed,  but  so  long  as  he  had  asked  him  the  question  of  where  he  was  going, 
he  must  reply,  "Sir,  I  am  going  to  Congress."     (Laughter.) 

Washington  is  a  great  giver  of  scientific  wisdom  and  of  many  other  things.  It  is  the 
political  plum-tree  orchard  of  the  American  continent.  And  again,  we  go  back  to 
Lincoln. 

When  he  was  in  the  ^^'inte  House  he  had  smallpox.  In  those  days  there  was  no 
separate  office  for  the  White  House.  Everything  was  done  near  the  main  entrance, 
and  when  a  consultant  confirmed  the  diagnosis  that  had  been  made  in  Lincoln's  case, 
he  said,  "Mr.  President,  I  am  sorry  to  say,  you  have  a  mild  attack  of  smallpox."  Lin- 
coln said,  "That  disease  is  contagious,  is  it  not?"  The  consultant  replied,  "Yes,  Mr. 
President."  Lincoln  said,  "You  came  past  my  waiting-room,  did  you  not?"  "Yes, 
sir."  "And  the  room  was  full  of  people?"  "Yes,  sir."  "Well,"  said  Lincoln,  "These 
people  all  want  something  and  now  I  have  something  I  can  gi\e  to  exerybody." 
(Laughter.) 

I  do  not  know  whether  we  all  realize  it,  but  Washington  is  one  of  the  great  medical 
capitals  of  the  Avorld.  The  work  and  reputation  of  Surgeon-General  Ireland,  the  knowl- 
edge of  tropical  medicine  of  Surgeon-General  Stitt  and  the  work  of  the  Department  of 
Public  Health  bring  this  city  into  the  front  rank  of  medical  capitals. 

You  probably  know,  that  before  the  war  there  was  an  International  Commission  of 
Hygiene  whose  purpose  was  to  safeguard  the  traveling  routes  of  the  world.     It  has 
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resumed  its  operations  since  the  war,  and  an  effort  is  now  being  made  to  standardize  sera, 
antitoxins  and  vaccines  that  are  used  for  the  protection  of  travelers  along  the  great 
eastern  ocean  routes.  And  so  to  the  United  States  have  been  assigned  two  of  the  most 
important  sera  for  standardization. 

I  need  scarcely  go  further  in  expressing  the  feeling  that  all  American  citizens  have  in 
coming  to  our  capital,  enriched  as  it  is  with  splendid  memories.  I  am  glad  that  we  have 
with  us  today  a  representative  of  the  British  Empire,  Dr.  Das,  of  Calcutta,  India,  and 
I  am  sure  the  gracious  words  of  our  distinguished  colleague,  who  has  represented  Wash- 
ington so  well  and  so  long  in  our  councils,  are  more  than  appreciated  and  more  than 
reciprocated.     (Applause.) 

The  President  announced  the  names  of  the  Fellows  chosen  for  the  Nominating  Com- 
mittee, consisting  of  the  last  five  ex-Presidents  of  the  Society  together  with  three  active 
Fellows,  as  follows:  Dr.  Simpson,  of  Pittslnirgh;  Dr.  Clark,  of  Philadelphia;  Dr.  Martin, 
of  Chicago;  Dr.  Dickinson,  of  Brooklyn;  Dr.  Chipman,  of  Montreal;  Dr.  J.  Whitridge 
Williams,  of  Baltimore;  Dr.  J.  W'esley  Bovee,  of  Washington,  and  Dr.  Reuben 
Peterson,  of  Ann  Arbor. 

Dr.  Frederick  J.  Taussig  made  announcements  in  regard  to  the  scientific  exhibit. 

Papers  were  read  and  discussed  as  follows: 

1.  "Further  Progress  in  the  Study  of  Ovarian  Transplantation,"  by  Dr.  Franklin  H. 
Martin,  Chicago.    Discussed  by  Drs.  Miller,  Curtis,  Bovee,  Boldt,  and  by  the  essayist. 

2.  "What  is  the  Relation  of  Hypertension  to  Fibroid  Disease  of  the  Uterus;  a  Clinical 
Study,"  by  Dr.  John  O.  Polak,  Brooklyn,  New  York.  Discussed  by  Drs.  Bovee, 
Burnam,  Curtis,  and  Kelly;  discussion  closed  by  the  essayist. 

3.  "Two  Series  of  Cases  of  Cholelithiasis  and  Cholecystitis,"  by  Dr.  John  G.  Clark, 
Philadelphia,  Pennsylvania.  Discussed  by  Drs.  Peterson,  Brettauer,  W'atkins,  Clark, 
Smith,  King,  Ivelly,  Bovee,  and  l)y  the  essayist. 

4.  "The  Life-history  of  Ovarian  Hematomas  of  Endometrial  Type,"  l)y  Dr.  John  A. 
Sampson,  Alijany,  New  York.  Discussed  by  Drs.  Clark,  Williams,  Burnam,  Watson, 
Danforth,  and  in  closing  by  the  essayist. 

5.  "Review  of  One  Hundred  Cases  of  W'omen  with  Pelvic  Tuberculosis,  with  Special 
Reference  to  the  End  Results  of  Operative  Treatment,"  Ijy  Dr.  Reuben  Peterson,  Ann 
Arbor,  Michigan.  Discussed  by  Drs.  Polak,  Curtis,  Watson,  Vineberg,  Brettauer,  and 
the  essayist. 

On  motion,  the  Society  adjourned  vmtil  8.30  p.m. 

Evening  Session.  The  Society  reconvened  at  8.30  p.m.  and  was  called  to  order  l)y 
the  President. 

6.  "Demonstration  of  Frozen  Sections  Through  a  Cadaver  with  a  Large  Uterine 
Myoma  in  Situ,"  l)y  Dr.  J.  Whitridge  Williams,  Baltimore,  Maryland.  Discussed  by 
Dr.  Studdiford  and  the  essayist. 

7.  "Some  Gynecological  Aspects  of  Ureteral  Stricture,"  l)y  Dr.  Guy  LeRoy  Hunner, 
Baltimore,  Maryland.  Discussed  by  Drs.  Keene,  Schuniaiui,  and  in  closing  by  the 
essayist. 

8.  "The  Uterus  After  Cesarean  Section,"  l)y  Dr.  Edward  P.  Davis,  Philadelphia, 
Pennsylvania.  Discussed  by  Drs.  Studih'ford,  Williams,  Holmes,  and,  in  closing,  by 
the  author  of  the  paper. 

9.  "The  Extent  of  Renal  Lesions  in  the  Toxemias  of  J*r(>gnancy,"  by  Dr.  Alfred  B. 
Spalding,  San  Francisco,  California.  Discussed  by  Drs.  Litzenberg,  Morse,  Williams, 
and,  in  closing,  by  the  essayist. 

On  motion,  the  Society  adjourned  until  9  a.m.  Tuesday,  ^lay  2. 


FORTY-SEVENTH  ANNUAL  MEETING  xxxvii 

Second  Day,   Tuesday,  May  2,  1922 

Morning  Session.     The  Society  met  at  9  a.m.  and  was  called  to  order  b^'  the  President. 

10.  "Retroversions  of  the  Uterus;  a  Statistical  Study  Based  upon  Fifteen  Postpartum 
Records  of  the  Woman's  Clinic  of  the  University  of  California  Hospital,"  by  Dr.  Frank 
W.  Lynch,  San  Francisco,  California.  Discussed  by  Drs.  Barrett,  Vineberg,  Williams, 
Studdiford,  Brettauer,  Miller,  Spalding,  Bovee,  Bissell,  Danforth,  Kosmak,  and,  in 
closing,  by  the  essayist. 

11.  "Observations  on  the  Pathology  and  Treatment  of  Hydatidiform  Mole,"  by  Dr. 
Edward  A.  Schumann,  Philadelphia,  Pennsyhania.  Discussed  by  Drs.  Williams, 
Lynch,  W^atson,  Montgomery,  Watkins,  Xovak,  Spalding,  Lynch,  and  Schumann. 

12.  "Prolapse  and  Eversion  of  the  Urinary  ^Meatus  in  the  Female,  with  Special 
Reference  to  the  Surgical  Cure,"  by  Dr.  Richard  R.  Smith,  Grand  Rapids,  ^Michigan. 
Discussed  by  Drs.  Ward,  Watkins,  Boldt,  Barrett,  Bissell,  and,  in  closing,  by  the 
essayist. 

13.  "  Some  Phases  of  Bovine  Genital  Infections  of  Possible  Interest  to  the  Medical 
Profession,"  by  Professor  W.  L.  Williams,  Cornell  University.  (By  invitation.)  Dis- 
cussed by  Drs.  Heaney,  J.  W.  Williams,  and,  in  closing,  by  the  essayist. 

At  this  juncture,  the  First  Mce-President,  Dr.  Barton  Cooke  Hirst,  Philadelphia, 
took  the  chair,  and  President  Dr.  George  Gray  Ward,  of  New  York  City,  delivered 
his  address.    He  selected  for  his  subject  "Physiology  the  Basis  of  Future  Gynecology." 

Dr.  Hirst  thanked  President  Ward,  on  behalf  of  the  Society,  for  his  very  interesting 
and  instructive  address. 

14.  "The  Treatment  of  Puerperal  Sepsis,  with  a  Report  of  Animal  Experimentation 
in  the  Chemical  Disinfection  of  the  Blood  by  the  Use  of  Mercurochrome,"  by  Dr. 
Edmund  B.  Piper,  Philadelphia,  Pennsylvania.  (By  invitation.)  Discussed  by  Drs. 
Hirst,  Anspach,  jMcGlinn,  and  Piper. 

15.  "A  Point  in  the  Technic  of  Vaginal  Fixation  of  the  Uterus,"  by  Dr.  Thomas  S. 
CuUen,  Baltimore,  Maryland.     Discussed  by  Drs.  Goffe  and  Watkins. 

16.  "Precancerous  Lesions  of  the  Cervix,"  by  Dr.  R.  R.  Huggins,  Pittsburgh,  Penn- 
sylvania.    No  discussion. 

On  motion,  the  Society  adjourned  until  9  a.m.,  Wednesday,  May  3. 

Following  the  "Get  Together"  luncheon  the  business  meeting  of  the  Society  was  held. 

Business  ^Meeting 

The  business  meeting  held  immediately  after  the  "Get  Together"  luncheon.  May  2, 
1922,  was  called  to  order  by  President  Ward. 

The  minutes  of  the  preceding  meeting  were  presented  by  the  Secretary  as  published 
in  the  Transactions,  and,  on  motion  seconded  and  carried,  were  adopted  as  printed. 

The  Secretary  rendered  his  report  as  follows:  Letters  and  messages  of  regret  were 
received  from  Drs.  George  H.  Noble,  George  Gellhorn,  W.  W.  Chipman,  Carl  Henry 
Davis,  Lewis  S.  McMurtry,  J.  Morris  Slemons,  Hugo  Ehrenfest  and  J.  Clarence  Webster. 

Transfer  to  the  Honorary  List  has  been  made  on  request  of  Dr.  Howard  A.  Kelly. 

Upon  presentation  of  a  communication  from  Dr.  W.  W.  Russell,  expressing  his  desire 
to  retire  from  acti\e  meml)ership  because  of  ill-health,  the  Society  voted,  upon  recom- 
mendation by  the  Council,  that  Dr.  Russell's  dues  be  remitted  until  he  is  fully  restored 
to  health. 

No  resignations  have  been  received  during  the  year.    There  have  been  two  deaths. 
Dr.  Seth  Chase  Gordon,  died  June  23,  1921,  an  Honorary  Fellow. 
Dr.  B.  Bernard  Browne,  died  ^March  10,  1922,  an  Honorary  Fellow. 
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There  are  remaining  in  the  Society  ninety-two  active  members,  with  eight  vacancies. 

It  was  moved,  seconded  and  carried  that  the  Secretary's  report  be  accepted  and  placed 
on  file. 

The  Treasurer's  report  was  presented  and  after  being  audited  was  accepted  and  placed 
on  file. 

The  Secretary  presented  the  report  of  the  Council,  as  follows: 

In  line  with  the  Treasurer's  report,  it  appears  desirable  that  there  be  an  annual 
assessment  this  year  of  SIO.OO  to  defray  the  expenses  for  the  ensuing  year.  On  account 
of  the  high  cost  of  living  and  increased  expenses  in  various  ways,  it  is  thought  advisable 
that  we  increase  our  dues;  the  Council  recommends  that  they  be  increased  from  S20.00 
to  .S30.00  a  year.  It  is  necessary  to  make  this  announcement  this  year  in  order  to  have 
an  amendment  to  the  By-Laws  to  be  voted  upon  next  year;  therefore,  the  above  sug- 
gested assessment  will  be  necessary  this  year. 

After  discussion  of  this  subject  by  the  President  and  others,  on  motion  by  Dr.  Kosmak 
the  assessment  of  $10.00  was  voted. 

It  was  also  moved,  seconded  and  carried,  that  there  be  given  notice  of  an  amendment 
to  the  By-Laws  at  this  time  for  the  purpose  of  increasing  dues  from  S20.00  to  S.30.00 
per  year.  It  is  understood  that  this  proposed  change  will  ])e  voted  upon  at  the  next 
session. 

Upon  suggestion  of  the  President,  a  special  committee  composed  of  the  President, 
Dr.  Kosmak  and  the  Secretary  was  appointed  to  take  up  the  question  of  publication 
of  the  Transadions,  with  power  to  act. 

The  Council  recommended  to  the  Society  that  in  accordance  with  the  request  of  the 
Board  of  Governors  of  the  American  College  of  Surgeons,  Dr.  R.  R.  Huggins,  Dr. 
George  Gellhorn  and  Dr.  LeRoy  Hunner  be  nominated  to  represent  the  Society  as 
Governors. 

On  motion,  seconded  and  carried,  this  recommendation  was  adopted. 

The  Secretary  presented  a  letter  from  the  National  Child  Health  Council  requesting 
that  the  Society  appoint  a  representative,  and  stated  that  the  Council  recommends  Dr. 
Fred  L.  Adair  for  this  appointment. 

It  was  moved,  seconded  and  carried  that  this  recommendation  be  adopted. 

The  Secretary  read  a  fine  letter  from  Dr.  A.  H.  Freeland-Barbour,  Edinburgh,  Scot- 
land, accepting  Honorary  Fellowship  in  the  Society. 

L^pon  statement  by  the  Secretary  that  the  name  of  W.  Blair  Bell,  of  Liverpool,  Eng- 
land, was  up  for  action  this  year  and  that  the  Council  recommended  his  election,  the 
Society  unanimously  voted  that  he  be  elected  to  Honorary  Fellowship. 

The  Council  recommended  to  the  Society  that  the  name  of  Dr.  Kedarnath  Das,  of 
Calcutta,  India,  be  presented  for  consideration  next  year  for  Honorary  Fellowship. 

The  Council  recommended  to  the  Society  for  election  as  active  Fellows: 
Dr.  Joseph  L.  Baer,  Chicago,  Illinois. 
Dr.  Clarence  B.  Ingraham,  Denver,  Colorado. 

These  candidates  were  balloted  for  separately  and  declared  duly  elected. 

Report  of  the  Comaiittee  on  Nominations 

President— iohn  A.  Sampson,  Albany,  N.  Y. 

First  Vice-President —Brooke  ]\[.  Anspach,  Philadelphia,  Pa. 

Second  Vice-President — Frank  W.  Lynch,  San  Francisco,  Calif. 

Secretar I/— Arthur  H.  Curtis,  Chicago,  111. 

Treasjirer— Charles  C.  Norris,  Philadelphia,  Pa. 

Member  of  the  Council  for  Four  Years— George  (iray  "Ward,  New  York. 
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Members  of  the  Council  for  One  IVor— LeRoy  Broun,  New  York;  R.  R.  Huggins, 
Pittsburgh. 

The  Candidates  were  then  l)a]loted  for  and  unanimously  elected. 
On  motion,  seconded  and  carried,  the  meeting  adjourned. 

Third  Day,  Wednesday,  May  3,  1922 

Morning  Session.  The  Society  met  at  9.15  a.m.  and  was  called  to  order  by  the 
President. 

17.  "Report  of  the  American  Society  for  the  Control  of  Cancer,"  by  Dr.  Howard 
C.  Taylor,  New  York  City.  Read  by  Dr.  J.  Riddle  Goffe  in  the  absence  of  the  author. 
The  report  was  discussed  by  Dr.  Henry  C.  Coe. 

IS.  "^Midwifery  in  India,"  by  Dr.  Kedarnath  Das,  Calcutta,  India.  (By  invitation.) 
Discussed  by  Drs.  Peterson,  Watson,  Litzenburg,  ^Nlorse,  Kosmak,  ]McGlinn,  and  by 
the  essayist. 

19.  "Further  Experiences  in  the  Use  of  Pituitary  Extract  in  the  Induction  of  Labor," 
by  Dr.  Benjamin  P.  Watson,  Toronto,  Ontario,  Canada. 

20.  "The  Action  of  Ergot  and  Hypophysis  Solution  on  the  Uterus,"  by  Dr.  N.  Pierce 
Rucker,  and  Dr.  Charles  C.  Haskell,  Richmond,  Virginia.     (By  invitation.) 

These  tAvo  papers  were  discussed  together  by  Drs.  Holmes,  Heaney,  Morse,  Culbert- 
son,  Danforth,  Das,  Williams,  Adair,  Spalding,  Darnall,  and,  in  closing,  by  the  authors 
of  the  papers. 

21.  "Intrauterine  Rupture  of  the  Cord  as  a  Cause  of  Fetal  Death,"  by  Dr.  George 
W.  Kosmak,  New  York  City.     Discussed  by  Dr.  Rucker. 

22.  "Is  Interference  Justifiable  after  Twenty-four  Hours  of  Labor  when  no  other 
Indication  is  Present,"  by  Dr.  Alfred  C.  Beck,  Brooklyn,  New  York.     (By  invitation.) 

23.  "  The  Test  of  Labor  in  Relation  to  Cesarean  Section,"  by  Dr.  Rudolph  W.  Holmes 
and  Dr.  Allison  L.  Burdick,  Chicago,  Illinois. 

These  two  papers  were  discussed  by  Drs.  Peterson,  Pomeroy,  Heaney,  Das,  Lynch, 
after  which  the  discussion  was  closed  by  Drs.  Beck  and  Holmes. 

24.  "Pregnancy  and  Tuberculosis,"  by  Dr.  Charles  C.  Norris  and  Dr.  Douglas  P. 
Murphy,  Philadelphia,  Pennsyhania.  This  paper  was  discussed  by  Drs.  Holmes, 
Peterson,  Pomeroy,  Culbertson,  and  McGlinn,  after  which  the  discussion  was  closed  by 
Dr.  Norris. 

President  Ward  called  attention  to  the  fact  that  twenty-three  papers  had  been  read 
on  time  and  discussed,  in  addition  to  the  report  from  the  American  Society  for  the  Con- 
trol of  Cancer.  No  essayist  had  disappointed  the  Society.  He  thought  this  was  a 
remarkable  record,  and  credit  for  it  was  due  to  the  new  Secretary  (Dr.  Curtis).  He 
congratulated  Dr.  Curtis  on  the  manner  in  which  he  had  arranged  the  program  and  the 
way  it  had  worked  out,  because  according  to  the  records  this  is  one  of  the  largest  meet- 
ings the  Society  has  cAcr  held. 

In  retiring  as  President,  he  expressed  his  sincere  thanks  to  the  members  for  their 
leniency  as  to  his  shortcomings  and  for  their  kindly  consideration  of  his  efforts  as  pre- 
siding officer. 

Dr.  Holmes  moved  that  a  vote  of  appreciation  and  thanks  be  extended  to  the  retiring 
President,  Dr.  Ward,  for  the  able  and  efficient  manner  in  which  he  had  presided  over 
the  deliberations  of  the  Society. 

Seconded  and  unanimously  carried  by  rising  vote. 

As  there  was  no  further  business,  scientific  or  otherwise,  to  come  before  the  meeting, 
on  motion,  which  was  duly  seconded  and  carried,  the  Society  adjourned  sine  die. 

Arthur  H.  Curtis,  M.D., 

Secretary. 


SCIENTIFIC  EXHIBIT 


At  the  suggestion  of  Dr.  Frederick  J.  Taussig  an  annual  scientific  exhibit  was  insti- 
tuted in  connection  with  the  meeting  of  the  American  Gynecological  Society  in  1921. 
In  this  ^^■ay  it  was  believed  that  interesting  pathologic  specimens,  illustrations  of  unusual 
merit,  and  various  other  material  of  scientific  value  or  of  use  for  teaching  purposes 
would  be  l)rought  to  the  attention  of  the  members  of  the  Society.  The  introduction 
of  this  plan  has  brought  to  our  Society  a  feature  of  great  interest.  We  are  indebted 
to  Dr.  Taussig  not  only  for  suggesting  this  scientific  exhibit  but  also  for  masterful 
supervision  of  it. 


EXHIBIT  OF  1921 
Ocean  View  Hotel,  Swampscott,  Mass. 

Display  of  Dr.  Reul)en  Peterson:  A'-ray  photographs  after  pneumoperitoneum  of 
various  pelvic  conditions,  such  as  fibroids,  pyosalpinx,  cysts,  pregnancy  and  retrover- 
sion. A  large  display  of  beautifully  mounted  tubal  pregnancy  was  presented  by  Dr. 
Philander  A.  Harris.  Pathologic  exhibits  Avere  also  made  by  Dr.  Vineberg,  chorioma 
of  the  uterus;  Dr.  Gellhorn,  hematometra,  and  Dr.  Taussig,  carcinoma  of  the  vuha. 
Dr.  Ward  exhil)ited  numerous  excellent  drawings  demonstrating  operative  technic  and 
unusual  pathologic  conditions.  He  also  presented  a  series  of  colored  transparencies 
which  demonstrated  histopathologic  sections  used  in  teaching.  Dr.  Adair  contributed 
charts  illustrative  of  his  experience  in  making  pelvic  measurements.  Dr.  John  A. 
Sampson  exhibited  microscopic  specimens  of  blood  cysts  of  the  ovary,  associated  with 
adenomyoma  of  endometrial  origin;  Dr.  Charles  C.  Xorris  showed  the  results  of  radium 
in  cervical  cancer;  Dr.  H.  C.  Bailey,  the  results  of  radium  in  the  treatment  of  cancer; 
Dr.  Taussig  illustrated  the  development  of  the  hymen  in  embryos. 

New  instruments  and  apparatus  were  presented  by  the  following:  Dr.  Harold  C. 
Bailey,  applicators  for  radium  therapy;  Dr.  John  A.  Sampson,  amputated  hot-water 
bag,  used  as  an  intestinal  retractor;  Dr.  Dougal  Bissell,  rubber-bag  tampons  for  intes- 
tinal packing;  Dr.  Joseph  L.  Baer,  perforated  nipple  protector;  Dr.  George  W.  Kosmak, 
clamp  forceps,  elevator  for  depressed  fetal-skull  fractures;  Dr.  Reuben  Peterson,  plastic 
models  illustrating  uterine  prolapse;  Dr.  H.  T.  Byford,  block-tin  cervical  dilators, 
instrument  for  scarification  of  uterus;  Dr.  H.  P.  Newman,  ligament  clamp,  trachelo- 
plasty  knife. 


xlii  SCIENTIFIC  EXHIBIT 

EXHIBIT  OF  1922 
Army  Medical  Museum,  Washixgtox,  D.  C. 

Books  of  unusual  historical  interest  were  exhibited  through  the  courtesy  of  the 
Curator,  IMajor  Callender.  Among  the  more  notable  of  these  books  were  those  of 
McDowell  on  Orariotomij;  Emmett's  Surgery  of  the  Ccrri.v,  and  Sims's  J'csicovaginal 
Fistula. 

Dr.  John  A.  Sampson  demonstrated  microscopic  sections  dealing  with  "The  Life 
History  of  0^•arian  Hematomas  of  Endometric  Type." 

At  Hotel  ^Vashington,  Dr.  John  G.  Clark  and  Dr.  F.  E.  Keene  presented  illustrated 
note-books  prepared  by  their  students  at  the  University  of  Pennsylvania.  Dr.  George 
Gray  Ward  exhibited  photographs  and  drawings  illustrating  uterine  prolapse  and  inter- 
stitial pregnancy.  Dr.  A.  B.  Spalding  displayed  a  large  collection  of  photographs  of 
various  pathologic  conditions.  Dr.  John  O.  Polak  showed  photographs  and  drawings 
illustrative  of  various  pathologic  conditions.  Dr.  Brooke  ^I.  Anspach,  Dr.  Charles 
C  Norris,  Dr.  Reuben  Peterson,  Dr.  R.  R.  Smith  and  Dr.  Rudolph  W.  Holmes  all 
contributed  illustrations  and  photographs  of  special  interest. 

Dr.  Kedarnath  Das  contributed  his  Text-hook  of  Obstetrics,  which  is  now  used  in 
Calcutta,  India. 

Xew  instruments  presented  in  the  Exhibit  included  the  following:  Dr.  L.  K.  P.  Farrar, 
combined  cy.stoscope  and  endoscope,  electric  lighted  speculum;  Dr.  A.  B.  Spalding, 
skenoscope;  Dr.  Dotigal  Bissell,  a  manikin;  Dr.  Kedarnath  Das,  obstetric  forceps. 

The  American  Society  for  the  Control  of  Cancer  furnished  a  display  of  charts  and 
colored  pictures  used  in  their  educational  work.  Through  their  courtesy  there  was  also 
exhibited  a  set  of  wax  models  prepared  by  Dr.  Wallis  and  used  in  the  demonstration  of 
cancerous  lesions. 


CONSTITUTION 

I.  This  Society  shall  l)e  known  as  the  American  Gynecological  Society. 

II.  The  object  of  this  Society  shall  be  the  promotion  of  knowledge  in  all  that 
relates  to  the  Diseases  of  Women,  to  Obstetrics,  and  to  Abdominal  Surgery. 

FELLOWS 

III.  The  Fellows  of  this  Society  shall  consist  of  Fellows  and  Honorary  Fellows. 
The  Fellows  shall  not  exceed  one  hundred  in  number. 

The  Honorary  Fellows  shall  not  exceed  ten  American  (exclusive  of  those  who  have 
been  Active  Fellows  of  the  Society)  and  twenty-five  foreign. 

"Candidates  for  Active  Fellowship  shall  be  graduates  of  medicine  of  at  least  ten 
(10)  years'  standing  and  shall  be  proposed  to  the  Council  by  two  Fellows  only,  who 
are  not  memliers  of  the  Council,  at  least  two  months  before  the  first  day  of  the  meeting, 
each  nomination  being  accompanied  l)y  a  list  of  the  principal  publications  of  the  candi- 
date and  of  the  official  positions  which  he  holds.  On  nomination  of  the  Council,  each 
candidate  shall  be  separately  balloted  for  at  the  annual  meeting.  A  two-thirds  affirma- 
tive vote  of  all  the  Fellows  present  shall  constitute  an  election,  at  least  fifteen  Fellows 
being  present. 

"A  list  of  all  the  candidates,  accompanied  by  the  names  of  their  proposers,  their 
official  positions,  and  their  principal  jKibiications,  shall  be  sent  to  every  Fellow  with 
the  notification  of  the  annual  meeting." 

HONORARY    FELLOWS 

IV.  The  power  of  nominating  Honorary  Fellows  shall  be  vested  in  the  Council. 

No  Honorary  Fellow  shall  be  voted  on  at  the  same  Annual  Meeting  at  which  his 
name  is  recommended  by  the  Council;  but  at  the  next  succeeding  Annual  Meeting, 
except  in  the  case  of  Active  Fellows  of  the  Society  being  transferred  to  the  Honorary 
List. 

The  election  shall  take  place  in  the  same  manner  as  that  of  ordinary  Fellows. 

They  shall  enjoy  all  the  privileges  of  other  Fellows,  but  shall  not  be  required  to 
pay  any  fee,  or  be  allowed  to  hold  any  office  or  to  cast  any  vote. 

Any  member  of  this  Society  at  the  end  of  twenty-five  years'  active  service  in  the 
Society,  or  at  any  time  thereafter,  at  his  own  request,  shall  be  placed  on  the  roll  of 
Honorary  Fellows,  and  shall  be  so  classified  in  the  next  volume  of  Transactions, 
provided  the  request  be  made  during  the  fiscal  year  for  which  the  annual  dues  \va.\e 
been  paid  by  that  member. 

OFFICERS 

V.  The  officers  of  the  Society  shall  be  a  President,  two  Vice-Presidents,  a  Secretary, 
and  a  Treasurer,  and  two  other  Fellows,  all  to  be  elected  annually,  who,  with  four 
other  Fellows,  one  to  be  elected  each  year  for  a  term  of  four  years,  shall  constitute  the 
Council  of  the  Society. 
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All  officers  shall  be  nominated  and  elected  in  accordance  with  the  By-laws. 

The  officers  shall  enter  upon  their  duties  immediately  before  the  adjournment  of 
the  meeting  at  which  they  were  elected,  and  shall  hold  office  for  one  year. 

Any  vacancy  occurring  between  the  annual  meetings  shall  be  filled  temporarily 
by  the  action  of  the  Council. 

All  officers  shall  be  eligible  for  reelection. 

ANNUAL   MEETING 

VI.  The  annual  meeting  of  the  Society  shall  be  held  regularly'  at  a  date  to  be  deter- 
mined by  the  Council,  and  shall  continue  for  three  days,  unless  otherwise  ordered  by 
vote  of  the  Society  at  any  executive  session.  The  sole  management  of  the  annual 
meetings  shall  be  under  the  control  of  the  Covmcil  subject  to  any  action  of  the  Society 
at  the  preceding  annual  meeting. 

AMENDMENTS 

VII.  This  Constitution  may  be  amended  by  a  two-thirds  vote  of  ail  the  Fellows 
present  at  an  annual  meeting,  provided  that  notice  of  the  proposed  amendment  has 
been  given  in  writing  at  the  annual  meeting  next  preceding,  and  that  the  same  has 
been  printed  in  the  notification  of  the  meeting  at  which  the  A'ote  is  to  be  taken. 
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PRESIDENT   AND   VICE-PRESIDENTS 

I.  The  President  and  Vice-Presidents  shall  discharge  the  duties  belonging  to  their 
respective  offices.     The  President  shall  be  c.v  officio  chairman  of  the  Council. 

SECRETARY 

II.  The  Secretary  shall  attend  and  keep  a  record  of  all  the  meetings  of  the  Society 
and  of  the  Council,  of  which  latter  he  shall  be  ex  officio  clerk,  and  when  not  in  session 
shall  perform  its  business  by  correspondence. 

At  each  annual  meeting  he  shall  announce  the  names  of  all  who  have  ceased  to  be 
Fellows  since  the  last  reiport. 

He  shall  superintend  the  publication  of  the  Transactions,  under  the  direction  of 
the  Council. 

He  shall  notify  candidates  of  their  election  to  Fellowship. 

He  shall  send  notifications  of  the  annual  meetings  and  of  the  meetings  of  the  Council. 

TREASURER 

III.  The  Treasurer  shall  recei\e  all  moneys  due  and  pay  all  debts.  He  shall 
render  an  account  thereof  at  the  annual  meeting,  when  an  Auditing  Committee  shall  be 
appointed  to  report. 


BY-LAWS  xlv 


COUNCIL 


IV.  The  Council  shall  meet  as  often  as  the  interests  of  the  Society  may  require. 
Five  members  shall  constitute  a  quorum. 

It  shall  have  the  manas^jement  of  the  affairs  of  the  Society,  subject  to  the  action 
of  the  Society  at  its  annual  meetings. 

It  shall  arrange  the  order  for  the  reading  of  papers  at  the  annual  meetings. 

It  shall  not  have  power  to  make  the  Society  liable  for  any  debts  exceeding  in  total 
one  hundred  dollars  in  the  course  of  any  one  year,  unless  specially  authorized  by  a 
vote  of  the  Society. 

It  shall  have  the  entire  control  of  the  publications  of  the  Society,  with  the  power 
to  reject  such  papers  or  discussions  as  it  deems  best. 

The  President,  or  any  three  members,  may  call  a  meeting,  notice  of  which  shall  be 
transmitted  to  every  member  two  weeks  previous  to  the  meeting. 

The  Council  shall  determine  questions  by  vote,  or — if  demanded — by  ballot,  the 
President  having  a  casting  vote. 

The  Council  shall  constitute  a  Board  of  Trial  for  all  offences  against  the  Constitution 
and  By-laws,  or  for  conduct  vml)ecoming  an  honorable  physician,  and  shall  have  the 
sole  power  of  moving  the  expulsion  of  any  Fellow. 

NOMINATION   AND   ELECTION   OF   OFFICERS 

V.  Nominations  of  officers  shall  be  made  by  a  committee  consisting  of  the  five 
ex-Presidents  who  have  last  served  as  Presidents  and  of  three  Active  Fellows  appointed 
l)y  the  President  on  the  morning  of  the  first  day  of  the  meeting.  The  ex-Presidents 
shall  report  their  presence  on  the  morning  of  the  first  day  to  the  Secretary. 

This  committee  shall  meet  on  the  first  day  of  the  Annual  Meeting  and  shall  nominate 
candidates  for  the  various  elective  offices. 

In  case  of  a  tie  vote  in  the  nominating  committee  for  officers,  the  acting  President 
of  the  annual  meeting  shall  be  empowered  to  cast  the  deciding  vote. 

The  nominations  shall  be  reported  and  posted  on  or  before  the  morning  of  the 
second  day  of  the  meeting. 

Any  member  of  the  Society  shall  have  the  privilege  of  nominating  candidates  at 
the  business  meeting  of  the  Society. 

The  Fellows  nominated  as  officers  shall  be  elected  by  ballot. 

ORDER   OF   BUSINESS 

VI.  The  Order  of  Business  at  the  annual  meetings  of  the  Society  shall  be  as  follows: 

I.  General  meetings  at  10  a.m.  each  day. 

1.  Reports  of  the  Committees. 

2.  Reading  of  Papers  and  Discussion  of  the  same. 

II.  The  Business  ^Meeting,  at  which  only  Fellows  of  the  Society  shall  be  present, 

shall  be  held  on  the  second  day  of  the  session,  at  an  hour  determined  by  the 
Council  and  announced  on  the  program  of  the  meeting.  The  Secretary's 
Record  shall  then  be  read;  the  Treasurer's  accounts  be  submitted;  the 
reports  of  committees  or  other  than  scientific  subjects  be  received;  and 
all  miscellaneous  business  be  transacted. 
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PAPERS,    ETC. 

VII.  The  titles  of  all  papers  to  be  read  at  any  annual  meeting  shall  be  foi-warded 
to  the  Secretary  not  later  than  two  weeks  before  the  first  day  of  the  meeting. 

No  paper  shall  be  read  before  the  Society  which  has  already  been  printed  or  has 
been  read  before  another  body. 

All  papers  that  may  be  read  before  the  Society,  and  accepted  for  publication,  shall 
become  the  property  of  the  Society,  and  their  publication  shall  be  under  the  control 
of  the  Council.  Such  papers  may  be  published  in  full  in  medical  journals,  provided 
that  they  are  also  printed  in  the  Transactions. 

QUORUM 

VIII.  A  quorum  for  business  purposes  shall  be  fifteen  Fellows. 

DECORUM 

IX.  No  remarks  reflecting  upon  the  personal  or  professional  character  of  any  Fellow 
shall  be  in  order  at  the  annual  meetings,  except  when  introduced  by  the  Council. 

ASSESSMENTS 

X.  Every  Fellow  shall  pay  in  advance  the  sum  of  twenty  dollars  annually. 

Any  Fellow  whose  subscription  shall  be  more  than  nine  months  in  arrears  shall 
be  reminded  of  the  fact  by  the  Treasurer  in  writing;  in  event  of  payment  not  being 
then  made,  he  may,  on  vote  of  the  Council,  be  dropped  from  the  Society. 

Each  Fellow  shall  pay  on  admission  an  initiation  fee  of  twenty-five  dollars. 

ATTENDANCE 

XI.  Any  Fellow  who  shall  neither  attend  nor  present  a  paper  for  three  successive 
years  shall,  unless  he  oft'ers  on  excuse  satisfactory  to  the  Society,  be  dropped  from 
Fellowship. 

AMENDMENTS 

XII.  Any  of  these  By-laws  may  be  amended,  repealed,  or  suspended  by  a  two- 
thirds  vote  of  the  Fellows  present  at  any  meeting.  Provided,  Previous  notice  in  writing 
has  been  given  at  the  annual  meeting  immediately  preceding  the  one  at  which  the  vote 
is  to  be  taken. 
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SETH  CHASE  GORDON,  M.D. 

By  John  F.  Thompson,  M.D., 
Portland,  Me. 


Seth  Chase  Gordon  was  born  in  the  town  of  Fryeburg,  Maine,  in  1S31.  His  parents 
were  of  Scotch  and  English  descent  and  among  the  pioneers  in  the  settlement  of  the 
section  in  which  he  was  Ijorn. 

He  was  graduated  from  Fryeburg  Academy,  studied  for  his  profession  at  Dartmouth 
and  Bowdoin  and  was  graduated  from  Bowdoin  Medical  School  in  1858. 

He  served  throughout  the  Civil  War  as  surgeon,  ranking  as  major.  At  the  close  of 
the  war  he  resumed  practice  in  his  native  state;  for  the  greater  part  of  his  professional 
life  in  Portland.  His  practice  was  largely  in  the  surgical  treatment  of  diseases  of 
women,  in  which  he  was  eminently  successful. 
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B.  BERNARD  BROWNE,  M.l). 

(1842-1922) 

By  Howard  A.  Kelly, M.D., 

Balliinore,  Md. 


The  descendant  of  a  lonj;'  line  of  distinguished  ancestors,  Bennet  Bernard  Browne 
was  born  June  IG,  1842,  at  Wheatlands,  the  old  family  residence  in  Queen  Anne's 
County,  Maryland.  He  was  the  son  of  Charles  Cochrane  Browne,  who  was  the  grandson 
of  Charles  Browne  and  Priscilla  Brooke,  the  sister  of  Roger  Brooke,  who  was  the  grand- 
father of  Chief-Justice  Roger  Brooke  Taney,  and  Mary  Elizal)eth  \Yillson,  who  was  the 
daughter  of  Dr.  Thomas  Willson,  of  Trumpington,  Kent  County,  ^Maryland,  and  the 
granddaughter  of  the  Honorable  Thomas  Smyth,  a  member  of  the  Maryland  Conven- 
tion and  the  ^Maryland  Council  of  Safety  during  the  Revolutionary  War.  His  parents 
moved  to  Howard  County,  Maryland,  when  he  was  ciuite  young.  His  collegiate  educa- 
tion was  obtained  at  Loyola  College  in  Baltimore. 

In  1861,  he  enlisted  in  the  Confederate  Army  in  a  troop  of  cavalry,  organized  in 
Howard  County,  Maryland,  under  Captain  George  R.  Gaither,  and  joined  General 
Angus  ISIacDonald's  command  at  Winchester,  Virginia.  When  the  cavalry  service  was 
reorganized,  he  was  attached  to  the  Seventh  Regiment  of  Virginia  Cavalry  in  the 
"Laurel"  brigade,  successively  commanded  by  Generals  Ashby,  Jones  and  Rosser, 
w^iich  served  principally  under  Stonewall  Jackson  in  the  Valley  of  Virginia.  At  Gettys- 
burg and  Spottsylvania,  the  lirigade  was  attached  to  General  J.  E.  B.  Stuart's  command. 
On  May  5,  18()4,  in  the  great  caAalry  charge  at  the  Battle  of  the  Wilderness,  where 
Rosser  led  liis  brigade  in  a  salire  charge,  Browne  was  wounded  in  the  arm,  and  his 
brother,  Robert,  shot  through  the  heart,  fell  dead  from  his  horse.  In  the  latter  part  of 
May,  1864,  he  was  taken  prisoner  and  confined  in  the  Old  Capitol  Prison  at  Washington, 
until  he  was  sent  to  Richmond  for  exchange  in  Fel)ruary,  1865.  After  Lee's  surrender 
of  the  army  at  Apponiattox,  he  returned  to  Baltimore,  where  he  began  to  study  under 
the  late  Professor  Nathan  R.  Smith  and  took  his  degree  of  Doctor  of  Medicine  from  the 
University  of  Maryland  in  1867. 

After  graduation.  Doctor  Browne  was  resident  physician  at  Bay  View'  Hospital, 
1867-68,  where  he  chiefly  devoted  himself  to  the  study  of  obstetrics  and  the  surgical 
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diseases  of  women.  Beginning  the  general  practice  of  medicine  and  siu-gery  in  1868, 
he  soon  liecame  prominent  in  his  ol:)stetric  and  gynecologic  work,  and  as  attending 
physician  to  the  Baltimore  Special  Dispensary-,  he  held  the  largest  gynecologic  clinic  in 
the  city.  He  was  an  incorporator  of  the  Woman's  Medical  College  of  Baltimore  and 
its  Professor  of  Gynecology  from  1882  to  1906;  Professor  of  Obstetrics  and  Gynecology 
in  the  Baltimore  Polyclinic  in  1SS4;  Gynecologist  to  the  Hospital  of  the  Good  Samaritan, 
and  a  consultant  of  note.  He  was  an  early  ovariotomist,  and  in  1883  he  devised  a  new 
operation  for  chronic  inversion  of  the  uterus,  in  which  he  pulled  down  and  cut  through 
the  anterior  inverted  wall,  dilated  the  rigid  cervix,  and  then  closed  the  incision  with 
sutures,  and  finally  pushed  the  fundus  up  through  the  now  relaxed  cervix. 

Doctor  Browne  wrote  many  timely  articles,  exhiljiting  in  all  a  gift  for  historic  research 
in  his  careful  culling  of  the  literature  and  tracing  the  subject  to  date  before  advancing 
his  own  ideas — a  method  especially  common  among  the  WTiters  of  a  generation  and 
more  ago,  and  one  which  then  appeared  so  necessary  and  rational  that  it  bade  fair  to  be 
perpetuated  indefinitely.  Recent  writers,  however,  with  little  time  or  inclination  for 
the  historic  side  of  medicine,  usually  neglect  any  literature  extending  back  of  their 
immediate  predecessors  and  contemporaries,  a  plan  which  has  manifest  practical  advan- 
tages. Possessing  such  a  penchant  for  historical  research,  he  was  able  to  construct  and 
transmit  to  his  descendants  a  genealogical  tree,  remarkable  alike  for  its  completeness 
and  for  the  many  great  names  among  his  forbears.  ]Many  of  these  valuable  family  data 
are  given  in  tlie  sketch  of  Dr.  Browne's  life  in  the  Biography  of  Ephraim  McDowell,  by 
his  granddaughter,  IMary  Y.  Ridenbaugh.  This  same  spirit  of  research  is  evident  in  an 
early  article  on  The  Surgeons  of  Baltimore  and  Their  Achievements,  published  in  1881, 
a  period  antedating  our  medical  historical  societies.  His  cooperation  in  compiling  the 
Medical  Annals  of  Baltimore  from  1(508  to  1880  is  acknowledged  by  Dr.  Quinan.  Dr. 
Browne  also  wrote  many  historical  papers  on  early  ]Maryland  history.  His  more 
important  contributions  to  medical  literature  are:  "Case  of  Fibroid  Tumor  of  the  Uterus 
Causing  Eclampsia,"  1877;  "On  Subinvolution  of  the  Uterus,"  1877;  "On  Partial  Reten- 
tion of  Placenta  after  Labor,"  1879;  "Uterine  Thermometry,"  "Dilatation  of  Female 
Urethra  for  Examination  of  the  Ureters,"  1880;  "On  the  Use  of  the  Curette  as  a  Thera- 
peutic Agent  in  Gynecological  Practice,"  1882;  "Combined  Intrauterine  and  Extra- 
uterine Twin  Pregnancy,  with  an  Analysis  of  Twenty-four  Cases,"  1882;  "A  New 
Operation  for  the  Reduction  of  Clu-onic  Inversion  of  the  Uterus,"  1883;  "Malformation 
of  the  Female  Sexual  Organs  Resulting  from  Arrest  of  Development,"  1884;  and  "The 
Curette  as  a  Diagnostic  and  Therapeutic  Agent  in  Gynecology  and  Obstetrics,"  1886. 

Always  actively  interested  in  the  medical  societies,  Dr.  Browne  was  President  of  the 
Clinical  Society  of  jVIaryland  in  1884-85;  President  of  the  Gynecological  and  Obstetrical 
Society  of  Baltimore  in  1892-93;  and  Fellow  of  the  American  Gynecological  Society 
from  1881  until  1912,  when  he  was  elected  Honorary  Fellow. 

He  was  acti^•e  in  the  Maryland  Historical  Society,  taking  particular  interest  in  the 
early  colonial  history  of  the  State;  the  Society  of  the  Sons  of  the  Rc\olution  in  the  State 
of  Maryland,  and  the  Society  of  the  Colonial  Wars  in  the  State  of  ^laryland,  in  which 
he  was  Chairman  of  the  Gentlemen  of  the  Council.  On  November  22,  1893,  he  addressed 
the  latter  society  at  its  meeting  in  commemoration  of  the  two  hundred  and  sixtieth 
anniversary  of  the  sailing  of  the  first  ^Maryland  Colony  in  the  ".\rk"  and  "Dove"  from 
Cowes,  in  the  Isle  of  Wight. 
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111  1872,  Doctor  Browne  married  Miss  Jennie  Nicholson,  of  Baltimore,  a  sister  of 
Bishop  Isaac  L.  Nicholson,  of  ^Milwaukee,  Wisconsin.  They  had  five  children,  two  sons 
and  tliree  daughters,  of  whom  one  son  and  two  daughters  are  practising  physicians. 

On  March  10,  1922,  Doctor  Browne  died  at  his  home  in  Baltimore. 
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PHYSIOLOGY  THE  BASIS  OF  FUTURE  GYNECOLOGY 
By  George  Gray  "Ward,  Jr.,  M.D. 

X(  ir   Y(,yl:  Citji 

MY  earliest  gynecological  aspirations  were  the  resnlt  of  the  stimulus 
received  from  one  of  our  Founders,  Alexander  J.  C.  Skene. 
Among  my  earliest  medical  memories  the  American  Gynecological 
Society  stands  forth  indelibly  stamped  on  my  mind  as  the  apotheosis 
and  acme  of  scientific  acumen  in  all  that  related  to  the  functions  and 
disorders  peculiar  to  women.  I  can  well  remember  the  awe  with 
which  I  heard  narrated  the  details  of  the  meeting  of  1892  which  Avas 
held  in  Brooklyn.  I  was  deeply  impressed  with  the  lofty  position 
and  scientific  attainments  which  were  a  "sine  qua  non"  to  Fellowship. 
I  am  frank  to  state,  I  was  fired  with  an  ambition  that  some  day  I 
might  aspire  to  become  one  of  that  select  company  of  savants.  It 
seems  a  far  cry  from  that  time  to  the  present,  and  how  much  lower 
the  altitude,  and  how  much  ]uiml)ler  our  attainments  appear  when 
viewed  from  this  end. 

To  attain  Fellow^ship  in  our  beloved  Society  was  indeed  a  cherished 
honor;  to  be  entrusted  with  the  responsible  and  arduous  duties  of  the 
Secretaryship  Avas  a  mark  of  your  confidence  and  trust,  and  became  a 
labor  of  love;  to  become  your  Presiding  Of^cer  is  to  receive  the  high- 
est honor  you  can  bestow,  and  my  unworthiness  and  its  unexpected- 
ness only  serve  to  accentuate  my  deep  feelings  of  appreciation  and 
thanks  for  this  signal  mark  of  your  esteem. 

During  the  past  year  all  of  our  Active  Fellowship  may  still  answer 
" Afhum,"  but  two  of  our  Honorary  Fellows  have  entered  into 

''that  sweet  sleep  that  medicines  all  pain." 

On  June  23,  1921,  Seth  Chase  Gordon,  a  former  President  and  a  Fellow 
since  1888,  and  an  Honorary  Fellow^  since  1915,  passed  to  his  eternal 
rest  at  his  home  in  Portland,  Maine,  in  his  ninety-first  year;  and  Ben- 
net  Bernard  Browne,  elected  to  Fellowship  in  1881,  and  an  Honorary 
Fellow  since  1912,  died  in  Baltimore  on  March  10th,  at  the  age  of 
seventy-nine.  They  lived  long  lives  of  usefulness  to  womankind  and 
they  loved  this  Society  which  Avas  honored  by  their  membership. 
Their  memories  will  remain  as  an  inspiration  to  us. 

This  yearly  toll  that  Nature  exacts  from  our  roll  of  elder  Fellows 
serves  but  to  remind  us  that  the  men  who  in  the  earlier  years  built  the 
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foundations  of  this  Society  on  a  bed  rock  of  real  scientific  attainment, 
a  spirit  of  research,  and  irreproachable  personal  character,  are  rapidl.y 
becoming  but  memories.  Of  the  thirty-nine  Founders  but  one  is  alive 
today.  Our  ranks  are  filling  with  younger  generations  and  it  behooves  us 
to  take  care  at  this  stage  of  our  existence  as  a  Society  to  carefully  study 
the  history  of  our  earliest  years  in  order  that  we  may  fully  appreciate 
the  wisdom  of  our  Founders  and  the  ideals  and  principles  upon  which 
this  Society  was  launched.  That  their  wisdom  was  sound  is  proved 
by  the  fact  that  we  are  approaching  our  fiftieth  anniversary  and  are  in 
a  vigorous  state  of  health  despite  the  storms  and  gloomy  prognostica- 
tions we  have  often  encountered. 

At  this  time  of  general  unrest  when  the  tendencies  are  everywhere 
manifest  to  overturn  the  old  order  of  things,  to  push  conservatism  to 
the  wall  and  to  lean  towards  socialism,  I  believe  our  Society  is  in  dan- 
ger of  losing  its  prestige  and  the  high  position  which  its  Fellowship 
implies,  if  those  who  are  entrusted  with  its  guidance  fail,  to  grasp 
the  intent  of  its  Founders  and  deviate  from  the  compass  directions 
they  laid  down. 

Let  us  glance  back  and  study  the  Avords  that  have  been  uttered  by 
some  of  the  Founders  relating  to  this  matter.  At  the  inaugural  meet- 
ing for  the  foundation  of  this  Society  held  in  New  York  on  June  3d. 
1876,  Chadwick  of  Boston,  to  M'hose  happy  inspiration  the  Society 
owes  its  birth,  said,  "It  has  been  generally  conceded  to  be  better  for 
our  Society  to  have  a  restricted  membership  and  to  require  high  qual- 
ification in  the  candidates  for  admission.  By  this  means  membership 
will  come  to  be  coveted  and  our  discussions  more  profitable." 

The  distinguished  first  President  of  the  Society,  Fordyce  Barker, 
in  the  first  Presidential  Address  said,  "Without  insisting  that  our 
selection  of  members  should  depend  solely,  or  even  chiefly,  on  the  lit- 
erary quality  of  the  candidate,  we  surely  may  demand  that  one  who 
has  acquired  such  a  reputation  as  to  make  him  a  desirable  member  of 
the  Society  should  furnish  such  written  justification  of  that  reputation 
as  would  merit  a  place  in  our  Transactions  *  *  *  the  status  of  this 
Society  in  the  Scientific  world  will  be  determined  by  the  character 
and  value  of  the  papers  published  in  its  Transactions  and  by  the  tone 
and  ability  of  its  discussions,"  and  again,  he  warned  the  Fellows  of 
the  importance  of  care  in  the  selection  of  only  those  who  have  won  a 
right  to  Fellowship  by  a  conceded  personal  and  professional  eminence, 
and  not  those  who  give  promise  as  to  the  future, — "as  they  can  afford 
to  wait  until  time  has  demonstrated  that  the  buds  and  blossoms  of 
youth  have  developed  the  fruit  'whicli  ripens  in  an  established  reputa- 
tion with  the  profession  at  large.  Honors  cheapened  by  being  made 
common  are  1)ut  slightlv  esteemed."     He  further  says,  "In  a  Society 
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of  this  kind  in  Avliieli  Fellowship  is  restricted  to  a  small  number,  it  is 
of  vital  importance  that  all  sbonld  be  active  working  members." 

Skene  in  his  Presidential  Address  reminded  the  Society  that  it  was 
the  design  of  the  Founders  that  it  should  be  devoted  to  the  advance- 
ment of  science  and  art  and  the  cultivation  of  the  higher  social  ele- 
ments of  life  and  he  warned  against  the  careless  selection  of  Fellows. 

Wilson,  another  Founder,  believed  that  as  it  was  by  invitation  that 
the  Society  was  formed,  *  *  *  that  it  should  be  by  invitation 
continued. 

Our  Founders  in  their  wisdom  considered  that  a  thesis  demonstrating 
the  fitness  of  a  candidate  should  be  required  for  Fellowship.  This  was 
a  requisite  for  forty  years,  until  in  1916  this  requirement  Avas  done 
aAvay  with  for  supposedly  good  and  sufficient  reasons.  But  while  it 
may  be  admitted  that  this  requisite  was  often  unnecessary  and  super- 
fluous, and  even  absurd  in  the  case  of  men  of  acknowledged  pre- 
eminence, it  must  be  apparent  that  it  leaves  a  dangerous  gap  in  our 
breastworks  through  which  unqualified  men  may  sli]~»  in  sliould  the 
vigilance  of  our  sentries  be  relaxed.  As  Secretary  of  the  Society  for 
the  preceding  five  years,  I  am  in  a  position  to  state  that  this  is  no 
phantom  peril.  The  plan  that  the  Council  has  recently  adopted  of 
inviting  as  guests  men  who  are  known  to  have  accomplished  creditable 
work  in  the  gynecological  or  obstetrical  field,  to  present  papers  before  the 
Society  in  order  that  we  may  judge  of  their  suitability  for  Fellowship, 
is  admirable  in  my  opinion  and  is  in  a  way  a  substitute  for  the  thesis.  I 
believe  that  the  Society  would  be  wise  to  adopt  this  procedure  as  a 
requirement  in  all  cases  before  receiving  proposals  for  Fellowship. 

Our  Society  has  the  distinction  of  being  the  pioneer  national  gyne- 
cological organization  of  the  world  and  Fellowship  is  naturally  regarded 
as  the  highest  honor  to  which  a  rising  man  can  attain,  consequently 
without  the  thesis  requirement  we  must  be  doubly  careful  in  our  scru- 
tiny of  the  scientific  and  personal  qualifications  of  candidates.  How 
can  we  expect  to  carry  on  the  spirit  and  high  ideals  of  the  Founders, 
and  maintain  the  standard  of  our  contributions  if  extraordinary  care 
is  not  exercised  in  the  selection  of  Fellows'? 

I  do  not  agree  Avith  the  idea  that  I  have  heard  expressed  that  we 
should  enlarge  the  Society  and  that  it  is  our  duty  to  lift  up  to  higher 
levels  the  "weaker  brother"  by  admitting  him  to  Fellowship,  and 
neither  do  I  believe  that  it  is  wise  to  take  in  younger  men  of  promise 
before  they  have  proved  themselves.  As  the  Autocrat  of  the  Break- 
fast Table  well  says,  "KnoAvledge  and  timber  shouldn't  be  much  used 
until  they  are  seasoned."  I  believe  it  is  our  duty  to  carry  on  the  spirit 
of  our  Founders  and  to  jealously  guard  our  heritage  against  anything 
tending  to  lower  the  character  of  the  Fellowship  of  the  Society.  As 
Polk  told  us  Ave  should  be  "ever  loyal  to  our  forefathers;  Ave  should 
look   to  them   for   inspiration   and    gaiidanee   and   ever   remember   our 
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obligations  to  their  wisdom,  their  courage  and  their  fidelity,  and  to 
the  trust  they  have  passed  on  to  us." 

They  blazed  the  trail  and  set  tlie  standards  and  ideals  of  the  Society 
on  a  high  plane.  In  these  days  -when  it  is  so  easy  to  drift  away  from 
the  old  paths  it  is  onr  duty  to  see  that  we  do  not  allo^v  the  quality  of 
our  Fellowship  to  fall  below  the  plane  that  the  Founders  established, 
in  order  that  we  may  maintain  for  American  Gynecology  the  proud  pre- 
eminence that  has  already  been  achieved. 

In  previous  presidential  addresses  you  have  been  told  of  the  wonder- 
ful achievements  of  the  Society  with  the  scalpel  and  in  the  devising  of 
new  operations  and  treatments,  so  that  it  would  be  a  work  of  superero- 
gation for  me  to  remind  you  of  them,  but  I  cannot  refrain  from  calling 
your  attention  to  the  fact  that  this  Society  has  also  done  and  is  doing 
its  share  in  the  broader  field  of  the  general  advancement  of  public 
health  and  welfare.  In  1912  a  prominent  feature  of  the  scientific  pro- 
gram was  a  symposium  on  cancer  statistics  and  as  a  result  of  the 
interest  awakened  by  the  presentations  and  discussions,  on  the  motion 
of  Dr.  Reuben  Peterson  a  committee  was  formed  to  draw  up  a  plan  of 
action  to  arouse  the  public  to  a  full  appreciation  of  this  terrible 
scourge,  and  the  result  was  the  formation  of  the  American  Society  for 
the  Control  of  Cancer,  with  Avhose  efficient  work  you  are  all  familiar. 
The  benefits  of  this  work  to  mankind  are  comparable  only  to  the  re- 
sults obtained  in  the  world  wide  propaganda  on  tuberculosis.  The 
American  Gynecological  Society  has  rendered  a  signal  service  to  hu- 
manity in  thus  instituting  popular  education  on  cancer  which  will  be 
the  means  of  saving  many  lives. 

At  the  present  time  a  committee  of  this  Society  under  the  Chairman- 
ship of  Dr.  Adair  is  doing  valuable  constructive  work  in  cooperation 
with  the  American  Child  Hygiene  Association  in  perfecting  a  program 
of  maternal  welfare.  This  work  assumes  great  importance  since  Con- 
gress has  passed  the  Sheppard-Towner  Bill. 

I  have  little  patience  with  those  who  harp  on  the  passing  of  gyne- 
cology as  a  specialty.  These  pessimistic  harpings  are  but  the  vapor- 
ings  of  narrow  minds  who  can  only  see  cutting  and  sewing  of  the  pel- 
vic organs  as  the  sum  total  of  our  woi'k.  As  I  have  said  elsewhere  the 
science  of  medicine  has  become  so  complex  witli  tlie  discovery  of  ncM' 
truths  and  the  rer|uirements  of  modern  diagnostic  methods  and  treat- 
ments, that  specialization  is  perforce  an  inevitable  necessity.  The 
sister  specialties  of  obstetrics  and  gynecology  are  interdependent  and 
neither  can  be  obliterated,  in  spite  of  the  wishes  of  the  general  sur- 
geon. As  long  as  women  continue  to  bear  children  the  specialty  of 
obstetrics  cannot  die,  and  until  we  reach  the  Utopian  Age  of  ana- 
tomical and  physiological  perfection  we  will  have  reconstructive  surgery 
to  do  on  the  female  genitalia   as  a  result  of  child-bearing.     As  well 


GEORGE    GRAY    WARD  0 

advocate  the  abaiulonment  of  orthopedics  or  urolop-y  because  both 
fields  are  invaded  by  the  general  surgeon.  He  cannot  do  all  there  is 
in  surgery  erpially  -well,  and  I  believe,  as  in  Pope's  apt  lines,  that 

"One  science  only  will  one  genius  fit 
So  vast  is  art,  so  narrow  human  wit." 

Those  wlio  imagine  tliat  the  race  of  gynecology  as  a  specialty  is  run, 
sliould  realize  that  during  its  subversion  to  pure  surgery  it  was  under 
bonds  that  restrained  its  advance  by  suppressing  the  equally  impor- 
tant nonsurgical  aspects  of  gynecic  science.  Gynecology  is  today 
throwing:  ofif  the  fetters  which  bound  it  to  pure  surgery,  to  its  great 
benefit,  and  it  is  entering  into  a  new  field  of  a  broader  gynecology, 
which  studies  woman  in  a  larger  way  in  all  her  economic  relations  to 
the  public  weal,  and  which  is  as  yet  scarcely  begun. 

Who  is  better  prepared  than  the  gynecologist  and  obstetrician  to 
study  and  promote  investigations  relating  to  woman  from  the  stand- 
point of  the  great  field  of  state  medicine  in  all  that  concerns  her  devel- 
opment, education,  fitness  for  marriage  and  maternity,  her  evolution: 
and  also  her  degeneracies  as  a  criminal,  as  a  pauper,  or  as  a  prostitute? 

If  anyone  imagines  that  there  is  not  sufficient  work  left  for  this 
i^oeiety  to  do  in  the  future,  let  him  remember  that  our  constitution 
states  that  our  objects  are  to  promote  all  that  relates  to  diseases  of 
women,  obstetrics  and  abdominal  surgery.  That  means  that  in  addi- 
tion to  the  need  of  our  studying  disease  and  perfecting  surgical  tech- 
nic  and  treatments,  there  is  abundant  work  at  hand  waiting  to  be  done 
in  the  perfecting  of  our  hospital  care  of  patients.  One  of  the  great 
pieces  of  work  lying  before  us  as  a  Society  of  leaders  in  surgical  prac- 
tice is  to  demand,  and  to  show  by  our  example,  that  a  "surgical  con- 
science" shall  guide  us  in  what  we  do  for  those  who  place  their  lives 
and  future  happiness  in  our  hands.  The  awakening  to  the  need  for  a 
"surgical  conscience"  was  the  result  of  Codman's  stimulus  to  end 
result  study,  and  the  necessity  has  been  made  manifest  by  the  nation- 
wide movement  for  Hospital  Standardization  inaugurated  by  our  Fel- 
low Memlier  and  past  President.  Franklin  H.  Martin,  of  whose  vision  and 
achievements  of  organization  we  are  justly  proud.  The  honest  audit- 
ing of  our  surgical  results,  just  as  our  finances  are  audited,  is  the  only 
way  to  make  us  realize  our  grave  shortcomings  in  this  important  mat- 
ter. At  first  thought  we  Avould  all  treat  with  indignation  any  doubt 
as  to  our  not  giving  our  best  judgment  and  care  to  all  our  patients, 
whether  ward  or  private.  Yet  I  fear  that  too  often  we  are  at  fault 
in  not  studying  our  cases  with  sufficient  thoroughness  before  subject- 
ing them  to  the  serious  risks  incurred  by  sometimes  unnecessary  or 
ill-chosen  operations.  That  "familiarity  breeds  contempt"  is  undoubt- 
edly true  in  our  often  careless  invasion  of  the  human  organism. 

I  Avould  commend  to  your  attention  Simpson's  pungent  criticism  of 
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our  careless  care  of  our  Avard  patients  in  many  instances.  Greater 
humanity  should  be  manifested  by  providing  recovery  wards  with 
expert  nursing;,  secluded  and  quiet  rooms  for  the  dangerously  sick  or 
dying,  and  competent  and  sufficient  nurses  for  night  duty,  in  order  to 
overcome  the  horror  of  hospitals  still  latent  in  many  lay  minds.  Hos- 
pital Standardization  leads  to  more  perfect  and  efficient  service  to 
our  patients. 

The  importance  of  the  teaching  function  of  the  hospital  should  not 
be  lost  sight  of.  In  order  to  facilitate  this,  it  is  our  duty  to  see  that 
a  uniform  nomenclature,  uniform  methods  of  compiling  statistics,  and 
that  mortality  and  morbidity  standards  are  established  and  adopted 
on  the  lines  so  ably  planned  by  Dickinson. 
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While  I  have  thus  called  your  attention  to  a  few  of  the  many  prob- 
lems of  the  broader  gynecology  that  await  your  solution,  I  would  not 
have  it  thought  that  the  field  of  scientific  investigation  relating  to 
our  obstetrical  and  gynecological  problems  is  becoming  exhausted. 
On  the  contrary,  there  is  a  vast  field  relating  to  our  specialty,  the 
surface  of  which  has  been  barely  scratched.  I  speak  of  the  science  of 
physiology  in  its  relation  to  obstetrics,  gynecology  and  abdominal 
surgery.  As  Clark  has  pointed  out  to  us,  in  practical  achievements 
we  need  fear  no  other  nation  by  comparison,  but  that  in  scientific 
research  we  have  left  much  undone.  Coe  urged  that  we  give  more  at- 
tention to  the  study  of  pathology  and  prophesied  that  the  future 
gynecology  would  aim  at  something  more  than  surgical  technic;  and 
Cullen,  in  a  recent  address,  states  that  "If  America  is  to  lead  the 
world  in  surgery  in  the  near  future,  every  surgeon  must  be  trained 
in  surgical  pathology." 

While  there  can  be  no  dispute  as  to  the  necessity  and  importance  of 
our  training  in  surgical  pathology,  I  believe  that  there  is  certainly  an 
equal  if  not  greater  need  for  our  future  scientific  progress,  and  that  is  our 
appreciation  and  study  of  that  vital  element,  the  relation  of  physiol- 
ogy to  surgical  practice.  While  the  study  of  the  dead  tissues  is  of  vast 
import  in  developing  our  knowledge  of  disease,  we  should  not  forget 
that  we  are  daily  dealing  with  live  tissues,  and  I  am  convinced  that 
the  future  development  of  our  specialty  lies  in  our  increasing  in- 
terest in  physiology.  E.  P.  Davis  has  well  said,  *'A  new  cellular 
pathology  is  yet  to  be  written  from  the  standpoint  of  cellular  metabo- 
lism." It  is  still  true  that  the  physiology  of  the  female  pelvic  organs 
is  so  little  known  that  all  its  essentials  have  yet  to  be  studied.  Our 
patients  have  had  their  pathology  studied  for  years  in  the  specimens 
removed  from  their  bodies,  but  it  is  only  in  recent  years  that  more 
attention  is  being  paid  to  preoperative  phj^siological  conditions.    We  do 
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not  yet  see,  however,  intraoperative  and  postoperative  physiological 
studies  made  with  sufficient  frequency.  We  as  yet  know  little  or 
nothing-  about  what  is  going  on  in  this  living  biochemical  laboratory 
during  the  time  of  operation,  or  during  the  actual  processes  of  child- 
bearing.  Beyond  recording  the  pulse  and  respirations,  and  perhaps 
the  blood-pressure,  we  have  been  content  to  consider  that  we  have  all 
the  knowledge  necessary.  The  chemical  and  physical  changes  pro- 
duced in  the  blood  and  its  containers,  in  the  great  nerve  centers,  and  in 
the  ultimate  cells,  by  anesthesia,  trauma  of  operation,  hemorrhages, 
liberation  of  toxins,  etc.,  are  waiting  to  be  revealed.  We  simply 
put  our  patients  to  bed  after  operation  and  expect  them  to  get  well 
as  a  matter  of  course,  and  only  record  the  temperature,  pulse  and 
excretions.  If  peritonitis  or  embolism  develop  we  throw  up  our  hands 
in  our  helplessness,  for  we  have  yet  to  find  the  cure  for  these  great 
curses  that  still  too  frequently  overshadow  our  surgery,  and  that  often 
when  we  least  expect  it  blast  our  successful  results  with  the  blight  of 
death. 

Our  further  understanding  of  our  many  unsolved  problems  lies 
in  our  acquiring  biochemical  knowledge  as  was  so  admirably  called 
to  our  attention  last  year  by  Blair  Bell.  Baj'liss,  the  great  English 
physiologist,  says,  "As  physiologists  our  task  is  to  refer,  as  far  as  we 
can,  all  phenomena  of  life  to  the  laws  of  physics  and  chemistry." 
Through  experimental  biology  and  biochemistry  will  be  elucidated  the 
laws  of  what  is  normal  in  our  bodies,  and  how  these  laws  may  be 
disturbed  or  altered  by  anesthesia  and  operative  procedures  as  well 
as  by  disease.  We  recognize  today  that  the  human  body  is  a  vast 
chemical  factory  in  which  complex  chemical  and  physical  reactions 
are  constantly  occurring.  A  disturbance  from  their  normal  func- 
tioning means  disease.  Invading  microorganisms  produce  their  de- 
structive work  by  chemical  agencies,  their  toxins  poisoning  the  vital 
centers. 

In  the  protoplasm  of  the  ultimate  cell,  chemical  reactions  take  place 
which  determine  health  or  disease.  Haldane,  the  physiologist,  states 
that,  "There  is  a  constant  molecular  interchange  betw^een  the  cell  and 
its  environment.  Cell  secretion,  cell  respiration,  and  cell  nutrition  are 
clearly  only  different  aspects  of  the  same  whirl  of  molecular  activity." 
The  study  of  the  blood  and  its  circulation  is  a  vast  field  that  is  of  vital 
interest  to  us  in  its  practical  relation  to  our  daily  operative  work. 
As  socially  it  is  asked  how  blue  the  blood  is,  so  surgically  it  should  be 
asked  how  red  it  is,  for  upon  the  state  of  the  blood  may  largely  depend 
the  operative  risk.  This  means  not  only  the  investigation  as  to  the 
amount  of  hemoglobin  and  the  number  and  proportion  of  the  cells,  but 
also  its  coagulability,  viscosity,  CO,  combining  power  as  a  measure  of 
possible  acidosis,  the  state  of  the  blood  cells,  and  the  tone  of  the 
vessels. 
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Plow  many  surgeons  do  Ave  see  studying  blood  pressure  before  and 
after  operation  as  a  routine'?  How  many  know  what  the  expected 
fall  in  pressure  should  be  after  an  operation  of  a  certain  severity,  and 
■what  are  the  limits  of  safety?  How  many  knoAV  hoAV  high  a  pre- 
liminary^ rise  in  blood  pressure  in  the  pre-operative  excitement  stage 
may  be  safe  for  a  patient  who  already  has  a  high  blood  pressure? 
What  is  the  normal  rise  in  leucocytes  after  a  clean  operation?  The 
importance  of  Walters'  recent  studies  in  the  Mayo  Clinic  relating  to 
tlie  coagulation  time  of  the  blood  and  the  effect  of  calcium  chloride  in 
shortening  the  time  is  an  example  of  a  physiological  study  that  directly 
interests  us  as  surgeons.  The  effect  of  anesthesia  on  the  blood  and 
the  introduction  of  various  solutions  and  colloidal  suspensions  directly 
into  the  circulation  opens  up  a  large  field  for  fruitful  observations. 
Studies  of  blood  chemistry  should  be  made  in  peritonitis.  Opie  has 
already  determined  that  carbohydrates  act  in  a  protective  manner. 

The  elucidation  of  many  obscure  problems  of  surgery  relating  to 
diabetes,  nephritis,  acidosis,  and  the  possibility  of  traumatic  toxemia 
being  a  factor  in  surgical  shock,  must  be  solved  by  the  physiologist 
and  biochemist.  He  may  also  aid  us  in  our  studies  on  the  mystery 
of  thrombus  formation,  and  the  control  of  the  formation  of  peritoneal 
adhesions.  "Williams  pointed  out  to  us  that  we  had  done  nothing  in 
the  way  of  the  biological  or  biochemical  aspects  of  pregnancy,  or  of 
the  normal  metabolism  of  pregnancy  and  the  puerp.erium  or  of  involu- 
tion. The  causation  of  the  onset  of  labor  and  the  physiology  of  uterine 
contractions  await  us.  as  do  the  etiology  of  abortion  and  the  tox- 
emias of  pregnancy.  Indeed,  the  need  of  biochemical  and  physiological 
research  in  the  obstetrical  field  is  a  reproach  to  us.  Kosmak.  in  the 
Report  to  this  Society  of  the  "Special  Committee  on  l^esearch  Work," 
in  1920.  called  our  attention  to  our  responsibilities  as  a  national  So- 
ciety made  up  of  leaders,  in  promoting  obstetrical  research  and  in 
taking  our  part  in  solving  the  more  general  sociological  problems  aft'ect- 
ing  the  future  welfare  of  mankind.  How  may  we  best  accomplish 
this  desirable  end?  I  must  admit  that  the  task  I  have  outlined  pre- 
sents many  difficulties.  First,  there  is  the  need  of  adequate  laboratory 
facilities  for  making  biochemical  and  physiological  studies  in  close  con- 
junction with  our  operating  rooms  and  wards.  ]\rany  of  our  hospital 
laboratories  while  equipped  to  make  routine  examinations  are  not 
prepared  to  carry  out  research  work  of  the  type  required.  Next  and 
most  difficult  is  to  find  biochemists  and  physiologists  to  aid  us  in  this 
Mork.  There  are  very  few  men  so  trained  who  are  available  and 
they  are  largely  absorbed  by  the  university  laboratories. 

What  we  need  in  our  daily  clinical  research  problems  are  the  services 
of  a  ])liysiologiral  clicmist  availal)l('  in  our  liospilal  laboi-atories,  who 
will  study  these  vital  problems  willi  us  as  they  occur  in  our  patients 
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ill  the  operatino-  room  as  Avell  as  in  the  Avards.  We  as  clinicians  are  as 
necessary  to  them  as  they  are  to  lis  in  collaborating  in  this  researcli 
if  practical  results  are  to  he  obtained.  Erlanjrer,  whose  studies  in 
postoperative  shock  and  hemorrhage  are  familiar  to  us  all,  has 
lamented  his  inability  to  carry  out  certain  researches  on  account  of 
the  lack  of  opportunity  to  apply  his  work  clinically  in  our  hospitals. 

To  provide  the  physioloo-ists  and  the  necessary  laboratory  facilities 
means  a  considerable  expenditure  of  money,  more  than  many  hospital 
trustees  may  feel  able  to  meet  at  the  present  time,  but  as  they  have 
been  brous'ht  to  see  the  necessity  for  a  pathologist  and  an  efficient 
laboratory  as  an  essential  part  of  every  hospital  today,  so  in  the  near 
future  we  may  hope  that  they  may  he  made  to  appreciate  the  need  of 
a  physiologist  with  biochemical  equipment  as  a  necessary  part  of  the 
resources  of  every  hospital  which  expects  to  further  medical  knowl- 
edge. At  the  Rockefeller  Institute  in  New  York  and  elsewhere  such 
biochemical  studies  are  being  carried  out  at  the  present  time  largely 
on  important  medical  problems,  and  the  extent  of  their  work  must 
necessarily  be  limited  by  the  number  of  available  hospital  beds  at 
their  disposal.  Our  many  surgical  hospitals  have  a  vast  material 
aAvaiting  to  be  studied. 

Here  lies  a  great  opportunity  for  the  TJockefeller.  Carnegie,  and 
other  Foundations  that  are  interested  in  the  advancement  of  medical 
knoAvledge.  to  make  use  of  this  vast  clinical  material  in  our  surgical 
wards  for  biochemical  study,  by  providing  such  research  workers  and 
the  necessary  equipment  to  hospitals  that  are  desirous  of  carrying  on 
scientific  work  of  this  kind.  I  know  that  I  would  be  very  glad  to  see 
the  Woman's  Hospital  in  New  York  make  use  of  such  an  opportunity. 

As  the  future  of  gynecology  and  obstetrics  lies  in  the  broad  field 
of  physiological  research,  what  is  more  fitting  than  that  this  national 
Society  of  men  pre-eminent  in  the  specialty,  should  show  the  way? 
What  would  more  truly  carry  out  the  Avish  of  the  founders?  They 
were  early  interested  in  physiological  studies.  At  the  first  meeting  in 
1876  a  letter  was  read  from  Dr.  John'  C.  Dalton,  Professor  of  Physi- 
ology in  the  College  of  Physicians  and  Surgeons  of  New  York,  asking 
the  cooperation  of  the  Fellows  in  studies  he  was  making  of  the  corpus 
luteum,  and  at  the  second  annual  meeting  he  rendered  an  exhaustive 
report  of  the  results  of  his  observations,  and  he  was  made  an  Honorary 
Fellow. 

Our  fiftieth  year  is  approaching  and  Ave  must  soon  consider  the 
means  of  an  appropriate  celebration  of  that  auspicious  event.  Who 
shall  dare  say  that  the  achievements  of  the  past  half  century  will  not 
have  more  than  justified  our  raison  d'etre?  Are  we  to  weep  like 
Alexander  because  we  have  no  more  worlds  to  conquer?  We  know 
that  the  first   gleam  of  organized  science  in  the  world  was  due  to 
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Aristotle  who  anticipated  the  modern  scientific  movement  in  his  real- 
ization of  the  importance  of  ordered  knowledge,  yet  do  we  realize 
that  it  is  only  seventy  generations  to  the  time  of  Philip  of  Macedon  when 
Aristotle  lived,  and  that  it  is  seven  hundred  generations  to  our  cave 
men  ancestors?  The  evolutionary  processes  move  slowly  and  the 
ultimate  perfection  we  may  hope  to  attain  is  yet  far  off.  Surely,  we 
have  done  well  in  the  short  time  of  our  existence  as  a  Society,  but 
we  have  scarce  begun,  and  when  we  remember  that  great  men  in  the 
past  history  of  science  have  considered  that  they  have  spoken  the 
last  word  on  many  pro])lems  which  in  the  light  of  our  present  knowl- 
edge seems  absurd,  how  dare  we  say  that  our  work  is  finished? 

The  American  Gynecological  Society  has  a  heritage  of  work  accom- 
plished to  be  proud  of,  its  Fellows  have  explored  the  unbeaten  paths 
in  the  past  and  shown  the  way  to  successful  abdominal  surgery.  It 
is  now  time  for  them  to  still  show  the  way  in  these  new  fields  of 
exploration. 

Truly  our  work  is  not  yet  finished,  and  as  is  so  well  expressed  in 
the  words  of  James  Russell  Lowell's  beautiful  hymn, — 

"New  occasions  teach  new  duties; 
Time  makes  ancient  good  uncouth ; 
They  must  upward  still  and  onward 
Who  would  keep  abreast  of  Truth." 
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I.  Brief  Abstract  of  Articles  Published  in  1917  to  1921  Inclusive 

IN  a  paper  on  the  ti'ansi)]antatioii  and  retention  of  ovarian  tissue 
after  hysterectomy,  Graves^-  has  come  to  the  conclusion  that  the 
retention  of  ovaries  after  hysterectomy^  insures  only  a  slight  improve- 
ment in  the  menoi^ause  symptoms  over  ablation,  and  this  slight  advan- 
tage, if  it  exists  at  all,  does  not  compensate  for  the  dangers  of  adhe- 
sions with  cyst  formation,  malignant  degeneration,  and  physiological 
disturbances  "which  the  conservation  of  the  ovaries  entails.  Transplan- 
tation made  within  the  leaves  of  the  broad  ligament  in  the  paracer- 
vical  cellular  tissue  proved  unsatisfactory  in  the  first  case  because 
the  transplanted  tissue  became  cystic  and  painful. 

Transplantations  made  in  the  abdominal  rectus  muscle  are  of  doubt- 
ful value,  according  to  results  tabulated  by  the  author,  more  trouble 
being  reported  by  the  patients  than  in  cases  of  total  ablation,  flaking 
allowances  for  limited  observations  and  variations  in  patients'  reports, 
"the  conclusion  is  inevitable  that  when  the  uterus  has  been  extirpated, 
transplanted  ovarian  tissue  probably  has  no  marJced  influence  one  way 
or  the  other  on  the  surgical  menopause  symptoms."  Tuffier  is  of  the 
same  opinion.  Chalfant  also  reaches  similar  conclusions,  except  that 
in  some  17  cases  recorded  he  did  find  an  improvement  over  40  total 
ablation  cases.  The  experience  of  the  author,  of  Tuffier,  and  of  Chal- 
fant supports  the  theory  that  "so-called  ablation  symptoms  are  due  to 
a  breaking  of  the  utero-ovarian  harmony,  and  that  if  the  uterus  is  re- 
moved the  retention  of  ovarian  tissue  in  situ  or  by  transplantation  is  of 
little  physiological  value." 

If  the  uterus  is  not  removed,  the  utero-ovarian  harmony  may  be 
retained  for  a  time  at  least  by  transplanted  ovarian  tissue,  so  that 
menstruation  may  continue  and  ablation  symptoms  be  prevented. 
However,  the  author  questions  the  advisability  of  leaving  the  uterus 
by  itself  in  the  pelvis,  with  the  ovaries  transplanted  to  some  distant 
part.  His  experience  leads  definitely  to  the  conclusion  that  when  both 
ovaries    are    removed,    the    uterus    also    should    be    extirpated,    for    an 
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isolated  uterus  almost  iuvarial)ly  causes  trouble  aud  fri'(iuently  requires 
removal.  Implautation  of  the  ovaries  "does  not  in  any  way  obviate 
this  difficulty." 

It  is  possible  to  restore  utero-ovariaii  harmony  by  heteroplastic  trans- 
plantation in  castrated  "women  in  Avhom  the  uterus  has  been  left  in 
situ,  so  that  menstruation  is  resumed  and  ablation  symptoms  made 
to  disai)pear.  Such  operations  are  not  universally  successful,  as  hetero- 
plastic grafts  do  not  always  take  into  account  the  ]diysiological  an- 
taoonism  of  blood  and  tissue  that  exists  between  different  individuals. 
^^^lere  castration  with  extirpation  of  the  uterus  is  followed  by  historic 
menopause  symptoms  of  the  severest  type,  heterotransplantation  may 
be  useful  in  some  instances. 

After  having  tried  the  various  sites  for  ovarian  transplantation, 
^lauclaire^*  has  come  to  the  conclusion  that  the  best  results  follow  the 
intraepiploic  graft  which  is  most  rapidly  vascularized.  In  a  series  of 
ten  intraepiploic  autografts,  eight  cases  were  followed  and  menstrua- 
tion had  occurred  in  all.  Out  of  tive  cases  of  intraepiploic  homografts, 
two  had  been  followed  and  the  results  seemed  permanent.  The  ciues- 
tion  of  inheritance  in  the  case  of  the  homograft  is  still  an  open  one, 
a.s  is  also  the  question  as  to  whether  lilood  fi'oni  the  donor  should  be 
injected  into  the  recipient  as  a  preliminary  to  the  operation.  The 
success  of  the  intraepiploic  heterograft  is  yet  to  be  tested. 

Shickele^-"^  reports  a  case  in  which  a  human  ovary  was  grafted  to 
either  side  of  the  broad  ligament  in  a  ])atient  who  had  had  no  ovaries. 
A  year  later  the  vagina,  which  had  been  very  narrow,  had  grown  some- 
what. In  3  years,  both  uterus  and  vagina  had  increased  considerably 
in  size,  so  that  coha])itation  could  occur  without  pain.  At  intervals 
of  from  7  to  8  weeks  the  breasts  swelled,  and  a  bloodless  excretion 
emanated  from  the  \agina.  ( "onditions  remained  unchanged  up  to  the 
time  of  writing,  o  years  aftei'  o])eration. 

Tliere  are.  according  to  Unterberger^*-,  only  two  indications  for 
transjilantation  of  the  ovary:  bilateral  benign  ovarian  tumors,  in  eases 
where  resection  is  not  ]n-acticable :  sevei'e  chronic  affections  of  the 
adnexa  (especially  pyosalpingitis  with  adhesions  about  the  ovaries) 
which  resist  conservative  treatment. 

Both  ovaries,  affected  A\irh  l)enign  tunioi',  Avere  removed  l)y  the 
Avriter  from  a  young  patient.  I'nder  microscopical  examination,  some 
normal  tissue  was  discovered.  Disks  of  this  tissue  were  implanted  in 
abdominal  \\alls  between  the  rectus  nniscle  and  the  sheath,  .\fter  a 
3  months'  menopause,  menstruation  oecniTcd  v.ith  comparative  reg- 
ularity. It  was  preceded  each  time  l)y  a  sliyht  swelling  of  the  trans- 
l)hinte(]   elements. 

The  writer  has  employed  the  same  method  in  severe  cases  of  inflam- 
matio?!  of  the  adnexa  ain1  in  cases  of  ])yosa]pinL;itis  in  whicli  continued 
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conservative  treatment  had  l)een  of  little  avail.  Althongli  conservative 
treatment  is  generally  favored  in  pyosalpingitis,  operation  is  frequentl}" 
necessary.  The  resnlts  were  in  no  case  very  favorable.  AVhen  the 
diseased  adnexa  were  removed  on  both  sides,  abrn])t  cessation  of  men- 
strnation  occnrred.  The  patients  were  nsnally  yonng.  When  an  ad- 
hering ovary  was  preserved  in  situ,  new  adhesions  appeared  between 
the  ovary  and  its  snrronndings.  In  these  cases  the  writer  took  jiortions 
of  tlie  sterile  ovary  and  transplanted  them  to  the  abdominal  walls. 
This  sim]ilified  the  healing  of  the  wonnd  in  the  abdominal  cavity  and 
preserved  menstrnation  without  giving  rise  to  new  adhesions. 

This  operation  was  performed  on  nineteen  women.  Only  those  cases 
were  considered  in  which  it  was  possible  to  remove  completely  all 
ovarian  tissue  from  the  abdomen.  ^lenstruation  ai)i)eared  from  "2  to  7 
months  after  the  operation,  the  i)eriod  coinciding  in  each  case  with 
the  interval  required  for  the  healing  of  the  transi)lanted  tissue.  In 
a  woman  in  the  forties,  however,  the  return  of  mejistruation  was  rapidly 
followed  by  complete  menopause.  In  the  younger  women,  menstrua- 
tion could  usually  be  prolonged  for  5  years.  It  was  found  that  tlu^ 
climacteric  appears  earlier  in  these  cases  than  in  the  normal,  but  that 
the  men()])<nis('  occurs  iiioi-e  ncu-mally  than  in  cases  of  operative  casti'a- 
tion. 

Homo])lastic  tiansplautation  has  i)ecn  less  succcssfnl  in  therai)eutic 
cases  than  in  experimental  investigations,  possibly  owing  to  the  fact 
that  in  the  case  of  animals,  normal  ovaries  are  employed,  while  with 
human  beings  a  pathological  organ  is  always  involved.  We  have  not 
yet  determined,  moreover,  to  what  extent  the  diseased  condition  is  in- 
fluenced by  the  internal  secretions  of  other  glands.  The  conditions 
for  transplantation  offer  still  more  contrast  in  cases  where  the  ovaries 
have  been  removed  for  a  considerable  length  of  time.  In  the  latter 
case,  homoplastic   transplantations   are   worthless. 

In  a  more  extensive  contribution  to  the  snbject,  Fnterberger^'''  draws 
the  following  conclusions : 

A.  Autoplastic  opirailoiis  (transplantation  of  the  i)atient's  own 
ovaries). 

(1)  The  ovaries  can  be  very  reliably  grafted  by  autoplastic  ])ro- 
cedures  in  the  human  female;  (2)  fragmentary  transplantation  fur- 
nishes better  results  than  transplantation  of  the  whole  ovary;  (3)  as 
the  site  of  transplantation,  in  laparotomy  cases,  the  anterior  abdominal 
Avail,  between  the  rectus  and  the  anterior  sheath  of  the  rectus,  is  recom- 
mended;  (4)  even  up  to  the  end  of  5  years  after  autoplastic  trans- 
plantation, regular  menstrual  periods  are  observed;  (5)  autoplastic 
grafting  is  indicated:  (a)  in  the  presence  of  benign  bilateral  ovarian 
tumors;    (b)    in  grave  bilateral  disease  or  suppuration  of  the  adnexa. 
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B.  Homoplastic  operations  (traiisiDlautation  of  ovaries  from  other 
women). 

(1)  The  results  are  very  unreliable;  (2)  in  women  who  have  been 
castrated  a  long  time  ago,  or  who  have  arrived  at  the  menopause, 
ovarian  transplantations  are  always  unsuccessful;  (3)  homoplastic 
operations  are  indicated  only  in  the  presence  of  atrophy  or  infantilism 
of  the  genitals,  with  preservation  of  the  ovaries  of  the  recipient. 

C.  Heteroplastic  operations   (transplantation  of  nonhuman  ovaries). 

(1)  The  ovaries  of  certain  species  of  macacus  apes  enter  into  con- 
sideration; (2)  the  indication  for  the  performance  of  the  grafting  is 
the  same  as  in  homoplastic  transplantation. 

In  Cramer's^*  experience  extraperitoneal  transplantation  has  proved 
more  successful  than  intraperitoneal,  especially  when  the  graft  is 
placed  in  the  cavity  of  Ketzius  or  within  the  rectus  muscle.  In  some 
instances,  thin  disks  taken  from  the  ovarian  surface  after  removal  of 
the  stroma  were  sutured  to  the  muscle.  The  results  were  most  satis- 
factory when  a  large  amount  of  corpus  luteum  was  included.  Ninety- 
five  autoplastic  operations  were  divided  into  the  following  groups:  (1) 
reimplantation  of  one  ovary,  with  preservation  of  the  other  in  situ 
(32  cases)  ;  (2)  reimplantation  following  removal  of  both  ovaries,  with 
preservation  of  the  uterus  (26  cases)  ;  among  nineteen  cases  examined, 
menstruation  was  preserved  in  eighteen;  (3)  reimplantation  with  re- 
moval of  the  uterus  and  both  adnexa  (37  cases).  Menopause  symp- 
toms were  absent  in  thirty  of  the  latter  group.  In  seven  homoplastic 
cases,  menses  were  re-established  in  three  cases,  severe  menopausal  smyp- 
toms  disappeared  in  two  cases,  while  in  two  cases  of  castration  results 
were  negative  in  consequence  of  anaphylaxis. 

De  Rouville  and  Cohen^-^  have  reported  tvro  cases  which  seem  to 
prove  quite  definitely  that  the  re-establishment  of  menstruation  after 
autotransplantation  is  dependent  upon  the  grafted  ovary  and  not  upon 
ovarian  fragments  left  behind  at  the  time  of  the  oophorectomy.  In  the 
first  case,  a  woman  23  years  of  age,  in  which  the  patient's  own  ovaries 
were  transplanted  under  the  lips  of  the  laparotomy  incision,  the  patient 
suffered  from  menorrhagia,  metrorrhagia,  and  swelling  and  tender- 
ness of  the  grafts  at  periodic  intervals  18  months  after  the  operation. 
Menstruation  and  all  untoward  symptoms  ceased  following  removal 
of  the  grafts.  Microscopic  examination  demonstrated  not  only  the 
persistent  vitality  of  the  grafts,  but  certain  incipient  degenerative 
changes  in  the  corpora  lutca  which  probably  accounted  for  the  dis- 
turbed endocrine  balance. 

In  the  second  case,  both  ovaries  were  remo\ed  from  a  woman  32  years 
of  age  and  a  portion  of  the  right  ovary  grafted  in  the  subcutaneous 
tissues  of  the  right  side.  ^Menstruation  was  re-established  3  months 
after   the    operation   and    remained    regular    for    6    months,    at    which 
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time  severe  pain  in  the  left  iliac  fossa  called  for  a  second  operation. 
A  subtotal  hysterectomy  was  performed,  and  the  uterus  was  found  to 
oe  undergoing  sclerotic  changes  which  probably  coincided  wath  the 
disappearance  of  the  trophic  function  of  the  grafted  ovary. 

As  a  result  of  careful  microscopical  studies  of  ovarian  transplanta- 
tion in  guinea  pigs,  Athias^''  has  found  that  in  the  graft  sections  the 
epithelial  layer  usually  shows  invaginations,  that  the  epithelial  cells 
increase  in  size  and  take  on  a  globular  form  with  nuclei  containing 
mitotic  and  karyokinetic  figures  3  to  8  days  after  operation,  and  that 
among  these  epithelial  cells  are  certain  elements  which  in  form,  size 
and  structure  closely  resemble  oocytes.  The  author  has  not  j'ct  traced 
a  complete  cycle  of  nuclear  transformation,  but  he  feels  justified  in 
concluding  that  in  ovarian  transplantation,  an  ovular  neoformation 
can  be  produced  at  the  cost  of  invagination  of  the  superficial  epithelium. 

By  careful  study  of  sections  of  transplanted  ovaries.  Long  and 
Evans""  have  demonstrated  that  the  grafts  contain  healthy  and  atretic 
follicles,  corpora  lutea  of  several  ages,  and  interstitial  tissue.  While 
there  was  no  actual  evidence  of  true  ovulation,  there  was,  nevertheless, 
an  apparent  rhythmic  production  of  corpora  lutea  from  unbroken  fol- 
licles, as  is  known  to  occur  rarely  in  normal  anim.als.  In  another  series 
of  experiments  by  the  authors"*'  the  transplantation  of  adult  ovaries 
into  young  animals  resulted  in  a  sudden  maturity  of  the  gland. 

BelP''  has  recently  recorded  his  experience  in  a  series  of  ninety- 
eight  cases  of  ovarian  transplantation  as  follows: 

1.  Total  number  of  cases  recorded,  9S.     Indication  for  operation. 

A.  Salpingo-oophoritis 

Primaiy  lesion    84 

Associated   appendicitis    4 

With  filironiyomata  uteri   '. .  5 

B.  Innocent  neoplasms,  bilateral  or  of  remaining  ovary 4 

C  Ovarian  pain  with  functionless  uterus 1 

2.  Total  number  of  eases  excluded,  31. 

A.  Operations  within  6  months 10 

B.  Death   after  operation 1 

C.  Failure  to   obtain  after-histories 20 

3.  Total  number  of  cases  analyzed,  67. 

A.  Xumber  of  cases  in  which  menstruation  Avas  possible 57 

a.  Number  of  cases  in  which  menstruation  occurred 38 

b.  Number  of  cases  which  did  not  menstruate  and  in  which  there  was 

no  menopausal  symptom 9 

c.  Number  of  cases  which  did  not  menstruate  and  in  wliich  there  were 

menopausal  symptoms 10 

B.  Number  of  cases  in  which  suljsequent  menstruation  was  possible  owing 

to  supravaginal  or  complete  hysterectomy  having  been  performed.  ...  10 

a.  Number  of  cases  in  which  menopausal  symptoms  did  not  occur 7 

b.  Number  of  cases  in  which  menopausal  symptoms  occurred 3 

C.  a.  Number  of  cases  in  which  functional  results  were  obtained 54 

b.  Number   of   cases  in   which   there  was   failure   to   obtain   functional 

results    13 

The  author  notes  that  in  two  cases  there  was  painful  swelling  of 
the  graft  associated  with  rather  profuse  menstruation ;  in  another  case 
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a  small  graafian  follicle  retention-cyst  caused  continuous  uterine  hemor- 
rhage ;  the  cyst  was  excised  from  the  rectus  muscle  under  local  anaes- 
thesia. In  the  cases  in  ^Yhich  menstruation  returned,  menopausal  phe- 
nomena persisted  until  the  secretion  from  the  implanted  ovarian  tissue 
was  available.  In  only  a  few  cases  did  menstruation  become  regular. 
The  chief  indication  for  the  procedure,  according  to  the  author,  is  a 
serious  pelvic  infection,  particularly  that  due  to  the  gonococcus,  which 
has  rendered  further  conception  impossible.  The  operation  is  contra- 
indicated  in  women  over  42,  in  women  sexually  inactive,  and  in  all 
cases  in  which  conservation  is  possible.  The  important  points  in  Bell's 
technic  are  as  follows: 

(1)  All  grafts  in  the  human  subject  must  be  autoplastic;  (2)  After 
the  ovaries  have  been  removed  the  ovarian  tissue  from  which  the  graft 
is  cut  should  be  dropped  to  the  bottom  of  the  pouch  of  Douglas,  where 
it  will  be  kept  warm  and  moist  until  the  end  of  the  operation  when  it 
is  required  for  grafting;  (3)  When  possible,  healthy  ovarian  tissue, 
which  may  include  all  the  elements  of  the  organ,  should  be  used.  This 
should  be  criss-crossed  with  a  sharp  knife  into  adherent  fragments, 
after  the  dense  tunica  al])uginea  has  been  removed  in  order  to  favor 
rapid  vascularization  of  the  grafted  tissue;  (4)  The  graft,  provided 
there  is  no  su]ipurative  infection  of  the  ovary,  may  be  placed  in  the 
rectus  muscle  before  the  laparotomy  wound  in  closed.  I  have  also  im- 
planted the  graft  in  the  uterus  or  what  was  left  of  the  organ.  It  is 
most  important  that  the  graft  should  be  placed  in  a-  vascular  site,  yet  it 
should  not  be  surrounded  with  blood.  Too  much  care  cannot  be  taken 
in  placing  the  graft  among  the  muscle  fibers;  (5)  If  the  ovaries  are 
badly  infected  and  more  or  less  completely  converted  into  the  walls 
of  abscess  cavities,  whatever  tissue  can  be  removed  should  be  implanted 
in  the  internal  oblique  muscles  alongside  the  drainage  tube,  Avhich  in 
such  circumstances  is  passed  through  a  stab  wound  well  away  from  the 
central  incision  into  the  pelvis.  I  have,  however,  never  seen  an  infected 
graft  slough :  moreover,  in  several  such  cases,  menstruation  has  sub- 
sequently occurred. 

The  author  concludes  with  emphasis  on  the  fact  that  ''this  ])r()eedure 
should  be  looked  upon  as  a  measure  of  necessity,  which  can  never  be 
weighed  in  the  balance  against  the  preservation  of  the  natural  con- 
nections of  the  normal  ovary." 

As  the  result  of  a  series  of  exjierimcntal  studies  following  oophorec- 
tomy, Bailey^'  has  come  to  the  conclusion  that  a  very  definite  interrela- 
tion exists  between  the  uterus  and  the  ovaries.  ^letabolism  investiga- 
tions sliowed  a  reduction  both  of  the  oxygen  consumed  and  of  the  carbon 
dioxide  cliiniiiated  after  removal  of  the  ovaries,  the  greatest  reduc- 
tion occurring  2  to  8  mouths  after  operation  when  atrophic  changes 
have  probably    taken    ])la('e    in   the   uterus.      Previous   experiments   by 
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JMarshall  and  -lolly  and  others  liave  clearly  demovisti-ated  that  ooplio- 
rectomy  is  followed  by  fibrosis  and  atro})hy  of  the  uterus.  Ilenee,  it 
is  elear  that  tlie  uterus  depends  upou  some  trophic  influence  from  the 
ovary  for  its  maintenance.  The  influence  of  the  uterus  upon  the 
ovaries  is  not  so  clear.  The  author  found  tliat  experimental  hyster- 
ectomy in  young-  animals  was  followed  by  normal  ovarian  development, 
while  in  adult  animals  no  change  in  the  ovaries  could  be  demonstrated 
until  after  a  3  or  4  month  period.  Clinical  experience  has  shown  that 
the  menopause  occurs  after  hysterectomy  even  though  the  ovaries  re- 
main. The  author  is,  therefore,  of  the  opinion  that  "transplantation 
of  the  ovary  is  of  no  value  in  relieving  menopausal  symptoms,  unless 
the  uterus  or  ])art  of  it  remains." 

Two  hundred  and  thirty  ovarian  graft  operations  have  been  per- 
formed by  Tuffier^  •''  during-  the  past  14 1 2  years.  The  object  of  this 
in-ocedure  was: 

1.  To  conserve  or  re-establish  the  i)hysiological  state  and  menstrua- 
tion after  removal  of  the  ovai'ies  and  the  tubes  wlien  the  uterus  has 
been  preserved. 

2.  To  try  to  ameliorate  the  sym]itoms  due  to  complications  follow- 
ing the  removal  of  the  uterus  and  of  the  ovaries. 

Sixty  of  the  transplantations  were  performed  after  total  or  supra- 
vaginal hysterectomy,  156  after  oophorectomy  Avitli  total  conservation 
of  the  uterus,  and  four  after  oophorectomy  and  subtotal  hysterectomy. 
Four  patients  of  the  230,  or  1.8  per  cent,  died  from  abdominal  infec- 
tion due  to  the  original  disease. 

The  seat  of  the  autograft  or  hoinogi-aft  was  subcutaneous  cellular 
tissue  (71  cases),  subperitoneal  cellular  tissue  (54  cases),  and  in  some 
cases,  the  posterior  of  the  mammary  gland  (3  cases),  the  site  not  being 
stated  in  the  remainder. 

The  true  graft  (homogvaft)  is  the  grafting  of  the  ovary  of  one 
woman  into  another  woman  (20  cases).  Transposition  (auto-transplan- 
tation) is  the  removal  of  the  ovary  from  the  abdomen  and  its  trans- 
position in  subcutaneous  or  superitoneal  cellular  tissue  (203  cases). 
In  six  cases,  both  homografts  and  autografts  were  used. 

A  homograft  never  resulted  in  the  physiological  re-esta])lishment 
of  menstruation.  ^Menopausal  disturbances  following  hysterectomy 
and  castration  Avere  never  suppressed  by  immediate  or  late  homo- 
grafts,  although  the  symptoms  Avere  slightly  ameliorated  in  some 
cases. 

The  condition  of  the  ovary  used  in  the  autograft  eases  Avas  normal 
or  sclerotic,  often  mici'ocystic.  situated  in  contact  Avith  an  infected  re- 
gion, but  itself  free  from  the  infection.  The  conditions  necessitating 
castration  in  the  cases  on  Avhich  this  ])a]ier  Avas  based  Avere  salpingitis 
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(141  cases),  fibroma  (35  cases),  extrauterine  pregnancy  (5  cases), 
cysts  (22  cases),  and  grave  disturbances  of  the  menopause  (5  cases). 

The  nature  and  the  duration  of  the  conditions  for  "which  the  ovaries 
were  removed  seem  to  have  little  influence  on  the  therapeutic  result. 
On  the  other  hand,  the  age  of  the  patient  is  important,  favorable  re- 
sults seldom  occurring  after  the  age  of  40,  Generally,  the  graft  did 
not  give  rise  to  pain  or  other  symptoms  during  the  first  4  or  5  months, 
although  slight  congestive  i)henomena  may  occur  at  the  site  of  the 
graft.  In  five  cases  these  congestive  phenomena  -were  repeated  and 
menstruation  did  not  folloAv.  During  this  period,  the  patient  pre- 
sented all  the  usual  signs  of  castration.  From  the  fifth  to  the  seventh 
month,  if  the  graft  is  efficacious,  it  increases  in  size  periodically  and 
becomes  congested  for  perhaps  a  week  prior  to  menstruation.  The 
return  of  menstruation  can  be  o])tained  only  in  the  cases  where  the 
uterus  or  tAvo-thirds  of  it  is  preserved.  Extirpation  of  the  fundus 
does  not  necessarily  prevent  the  return  of  menstruation.  This  func- 
tion returns  in  5  to  7  months  after  the  graft,  rarely  10  months. 

During  the  entire  period  of  the  operation  and  the  re-establishment 
of  menstruation,  the  patient  shows  all  the  signs  of  the  menopause. 
All  these  disappear  after  the  first  start  of  the  flow  of  blood.  This 
menstruation  is  not  regular  as  to  quantity,  duration,  or  periodicity. 
The  site  of  transplant  does  not  seem  to  influence  the  result.  The 
transposed  ovaries  have  a  new  vascularization,  but  undergo  degenera- 
tive changes  more  rapidly  than  ovaries  in  tlieir  normal  position. 

Of  seventy-three  cases  in  which  the  ovaiy  was  transplanted  with 
preservation  of  the  uterus  and  in  which  from  4  months  to  12  years 
have  followed  the  operation,  mensti'uation  has  been  regular  in  fifty- 
six  (76.71  per  cent).  The  youngest  patient  was  18  and  the  oldest 
41  years  of  age.  The  ages  of  the  other  patients  ranged  from  18  to 
40  years.  ^Menstruation  usually  returns  5  to  7  months  after  the  trans- 
plantation ;  if  it  appears  eai'lier,  it  is  due,  Tuffier  lielieves,  to  a  section 
of  ovary  left  at  operation. 

Table  I  gives  the  menstrual  record  of  thirteen  cases  out  of  the  230 
on  which  the  paper  is  based. 

Following  a  visit  to  Tuffier 's  clinic,  G.  K.  White"'  with  Charles 
Usher  had  the  opportunity  of  operating  on  fifty-five  cases  which  are 
the  basis  of  a  recent  report. 

The  general  technic  of  the  operation  used  by  them  is  to  remove 
the  ovaries  and  tubes,  leaving  the  uterus.  The  parts  not  desirable  for 
the  graft  are  trimmed  away,  the  ovaries  opened  and  inserted  one  on 
each  side  between  the  rectus  muscle  and  the  peritoneum  well  out  to- 
ward the  lateral  edge  of  the  muscle.  No  suture  is  I'equired  and  the 
abdominal  wound  may  be  closed  in  the  usual  Avay.  Drainage  of  the 
peritoneal  cavity  may  or  may  not  be  employed  and  sepsis,  if  not  ex- 
cessive, does  not  interfere  with  the  grafts. 
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Table  I 


No.  oi 

Age  0 

Date  since 

Appearance  of 

Disappearance 

Mode  of 

cases 

patient 
(years) 

Initial  disease 

start  of 
malady 

menses  after 
operation 

of  menses 
after  start 

graft 

113 

i      32 

Salpingitis  and  renal  ptosis 

3  years 

6   months 

11  months 

Auto 

174 

34 

Salpingitis 

? 

10  months 

13  months 

Auto 

138 

35 

Salpingitis 

? 

7  months 

14  'months 

Auto 

165 

23 

Salpingitis  and  appendicitis 

5  months 

? 

17  months 

Auto 

11? 

26 

Suppuration  and  salpingitis 

15  days 

p 

2  years, 
2  months 

Auto 

118 

23 

Salpingitis 

3  months 

? 

3  years, 
6  months 

Auto 

136 

35 

Salpingitis 

9  years 

p 

2  years, 
4  months 

Auto 

60 

29 

Salpingitis 

2  months 

4J'2    months 

2  years, 
6H   months 

Auto 

96 

25 

Salpingitis 

3  years 

8  months 

2  years, 
8  months 

Auto 

130 

27 

Salpingitis 

9  months 

Reviewed    after    1 
year 

4  years 

Auto 

21 

36 

Cystic  saliiingitis 

1  month 

Reviewed   after   2 
years,   3  months 

3  years, 
4  months 

Auto 

35 

26 

Salpingitis 

2  years 

Reviewed    after   2 
years,  6  months 

Auto 

46 

27 

Salpingitis 

IS  days 

Reviewed  after 
l7'/2   months 

19  months 

Auto  and 
homograft 

The  indications  for  tlie  oi3eration  vary.  It  the  case  is  one  in  which 
the  pathoh)i>ieal  condition  can  l)e  corrected  or  removed,  a  conserva- 
tive operation  should  be  performed,  and  the  ovarian  graft  has  no  sub- 
stitute. In  cases  where  pregnancy  is  impossi])le  and  the  ovaries,  if 
left  behind,  would  be  a  menace  to  the  health  of  the  patient,  Tuffter's 
graft  offers  a  method  whereby  the  advantages  of  a  radical  operation 
may  be  obtained  and  at  the  same  time  the  menstrual  function  pre- 
served. 

Three  of  the  author's  cases  were  for  nervous  conditions  associated 
with  menstruation.  One,  a  case  of  true  epilepsy  with  severe  attacks 
at  the  menstrual  period,  was  improved  by  the  operation.  A  case  of 
hystero-epilepsy  with  normal  genitalia  was  not  improved.  The  third 
case  was  that  of  infantile  uterus  with  dysmenorrhoea  and  hystero- 
epilepsy.  There  Avas  no  hysterical  attack  at  the  time  of  writing,  which 
was  one  year  after  the  operation.  Twenty  of  the  fifty-five  cases  have 
been  followed  to  date.  In  all  but  one  case  menstruation  was  re- 
established, beginning  in  from  one  to  6  months  after  the  operation.  In 
two  cases  menstruation  ceased  and  the  menopause  came  on  within 
a  year.  In  the  majority  of  cases,  menstruation  became  regular  and 
ceased  between  the  second  and  third  year.  In  two  cases  it  ceased 
after  5  years,  and  in  one  case,  6  years  intervening  since  the  opera- 
tion, it  still  continues.  About  half  of  the  patients  complain  of  exces- 
sive menstruation  the  first  few  months  after  re-establishment  of  the 
function.  When  menstruation  ceased,  nearly  all  patients  had  flushes 
and  the  usual  symptoms  of  the  menopause,  but  in  no  case  were  they 
excessive.  There  has  been  no  case  of  marked  obesity;  nearly  all  speak 
of  greatly  improved  health. 

The  author  summarized  the  results  by  stating  that  Tuffter's  graft  re- 
establishes menstruation  after  oophorectomy  in  practically  every  case. 
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j\renopaiise  cniiies  on  gradually  and  is  similar  in  all  essentials  to  the 
normal  menopause.  This  operation  "saves  the  patient  from  much 
physical  and  iisyehie  discomfort." 

II.  Sum:marv  of  Abstracts  Arranged  by  Sub.jects 
1.     indications  for  transplantation 

The  chief  indications  for  ovarian  transi:)lantation  are:  Bilateral 
benign  ovarian  tumors  in  cases  in  which  resection  is  not  practicable, 
and  severe  chronic  affections  of  the  adnexa  which  resist  conservative 
treatment  (Unterberger) . 

The  chief  indication  for  transplantation  is  a  serious  pelvic  infection, 
particularly  that  due  to  the  gonococcus.  In  98  cases  only  five  grafts 
were  made  in  the  absence  of  pelvic  infection.  The  operation  is  contra- 
indicated  in  Avomen  over  42,  in  women  sexually  inactive,  and  in  all 
cases  in  which  conservation  is  possible.  It  "should  be  looked  upon 
as  a  measure  of  necessity,  which  can  never  be  weighed  in  the  balance 
against  the  preservation  of  the  natural  connections  of  the  normal 
ovary"  (Bell). 

The  object  of  transplantation  in  280  gi-afts  performed  hy  Tuffier 
was:  (1)  to  conserve  or  re-establish  the  physiological  state  and  men- 
struation after  reuioval  of  the  ovaries  and  tlie  tubes  when  the  uterus 
has  been  pi-eserved  ;  (2)  to  try  to  ameliorate  the  symptoms  due  to 
complications  following  the  I'emoval  of  the  uterus  and  of  the  ovaries. 
►Sixty  of  the  transplantations  were  performed  after  total  or  supra- 
vaginal hysterec-tomy.  156  after  ooi)horectomy  with  total  conservation 
of  the  uterus,  and  four  after  oophoi-ectomy  and  sul^total  hysterectomy. 
Four  patients  of  the  230,  or  1.8  per  cent,  died  from  abdominal  infec- 
tion due  to  the  original  disease   (Tuffier). 

Out  of  fifty-five  grafts,  three  were  performed  for  nervous  conditions 
associated  with  menstruation   (AYhite). 

2.      INFLT'KNCE  OF  00PH0RECT0:MY  UPON  THE  UTERUS 

A  very  definite  interrelation  exists  ])etween  the  uterus  and  the  ova- 
ries. ]\retabolic  studies  shoAved  a  reduction  both  of  the  oxygen  con- 
sumed and  of  the  carl)on  dioxide  eliminated  after  removal  of  the  ova- 
ries, the  greatest  reduction  occurring  2  to  3  months  after  operation 
when  atro])hic  changes  have  probably  taken  place  in  the  uterus.  The 
uterus  must,  therefore,  depend  upf)n  some  trophic  influence  from  the 
o\-ary  for  its  maintenance  (Bailey). 

3.      TRANSPLANTATION    WITH   T'TERT"S   IN   SITU 

If  the  uterus  is  not  removed,  ovarian  trausi)lantation  may  retain  the 
ntero-ovarian  harmony  for  a  time,  but  fJraves  has  come  to  the  conclu- 
sion that  the  utei-us  slionld  he  extii-i)iiled  \\lie]i  l)ot]i  ovaries  have  been 
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I'einoved  as  an  isolatetl  uterus  is  likely  to  cause  tr()ul)le  which  implan- 
tation oP  the  ovaries  cannot  ohviate. 

The  climacteric  appears  earlier  than  normal  in  cases  in  which  the 
ovaries  have  been  transplanted,  but  the  menopause  occurs  more  nor- 
mally than  in  cases  of  operative  castration  (Unterberger). 

4.   TRANSPLAXTATIOX  AFTER  HYSTERECTOMY 

The  experiences  of  Graves,  Tut^er,  and  Chalfant  indicate  that  the 
retention  of  ovarian  tissue  ;'/(  situ  or  by  transplantation  after  removal 
of  the  uterus  is  of  little  physiological  value   (Graves). 

"Transplantation  of  the  ovary  is  of  no  value  in  relieving  menopausal 
symptoms,  unless  the  uterus  or  part  of  it  remain"   (Bailey). 

The  return  of  menstruation  can  be  obtained  only  in  the  cases  where 
the  uterus  or  two-thirds  of  it  is  preserved  (Tuffier). 

5.      SITES  FOR   TRANSPLANTATION 

Mauclaire  has  come  to  the  conclusion  that  the  best  results  follow 
the  intraepiploic  graft,  which  is  easily  vascularized. 

Thin  disks  of  ovarian  tissue  may  be  implanted  in  the  abdominal  Avail 
between  the  rectus  muscle  and  its  sheath  (successful  case  reported  by 
Unterberger). 

Successful  case  of  homograft  on  either  side  of  the  l)roa(l  ligament 
has  been  reported  by   Schickele. 

As  the  site  of  transplantation,  in  lapai'otomy  cases,  the  anterior  ab- 
dominal wall,  between  the  rectus  and  the  anterior  sheath  of  the  rectus, 
is  recommended  (I^nterberger). 

Exti'aperitoneal  transplantation  is  more  successful  than  intraperi- 
toneal, especially  if  the  graft  is  placed  in  the  cavity  of  Retzius  or 
within  the  rectus  muscle.  Thin  disks  Avere  sutured  to  muscle 
(Cramer). 

The  seat  of  the  autograft  or  homograft  was  subeutaneous  cellular 
tissue  (71  cases),  subperitoneal  cellular  tissue  (54  cases),  and  in  some 
cases,  the  posterior  of  the  manniiai-y  gland  (3  cases),  the  site  not  be- 
ing stated  in  the  remainder   (Tuffier). 

The  site  of  the  transplant  does  not  seem  to  influence  the  result 
(Tuffier). 

The  ovaries  should  be  o]>ened  and  inserted  one  on  each  side  between 
the  rectus  muscle  and  the  iieritoneuni  well  out  toward  the  lateral  edge 
of  the  muscle  (White). 

Bell  states  that— 

"a.     All  grafts  in  the  human  subject  must  be  autoplastic. 

"b.  After  the  ovaries  lune  been  removed  the  ovarian  tissue  fi'om 
which  the  graft  is  cut  should  be  droi)])ed  to  the  bottom  of  the  pouch 
of  Douglas,  where  it  wU]  be  ke])t  a\  ai'in  and  moist  initil  the  end  of  the 
operation  when  it  is  re(|uired  for  grafting. 
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"c.  "When  possible,  healthy  ovarian  tissue,  which  may  include  all 
the  elements  of  the  organ,  should  be  used.  This  should  be  crisscrossed 
with  a  sharp  knife  into  adherent  fragments,  after  the  dense  tunica 
albuginea  has  been  removed  in  order  to  favor  rapid  vascularization  of 
the  grafted  tissue. 

"d.  The  graft,  provided  there  is  no  suppurative  infection  of  the 
ovary,  may  be  placed  in  the  rectus  muscle  before  the  laparotomy 
wound  is  closed.  I  have  also  implanted  the  graft  in  the  uterus  or 
what  was  left  of  the  organ.  It  is  most  important  that  the  graft  should 
be  placed  in  a  vascular  site,  yet  it  should  not  be  surrounded  with 
blood.  Too  much  care  cannot  be  taken  in  x)lacing  the  graft  among 
the  muscle  fibers. 

''e.  If  the  ovaries  are  badly  infected  and  more  or  less  completely 
converted  into  the  walls  of  abscess  cavities,  whatever  tissue  can  be 
removed  should  be  implanted  in  the  internal  oblique  muscles  along- 
side the  drainage  tube,  which  in  such  circumstances  is  passed  through 
a  stab  wound  well  away  from  the  central  incision  into  the  pelvis.  I 
have,  however,  never  seen  an  infected  graft  slough;  moreover,  in  sev- 
eral such  cases,  menstruation  has  subsequently  occurred." 

6.    AUTOPLASTIC  TRAXSPLAXTATIOX 

Out  of  ten  intraepiploie  autografts,  eight  cases  were  followed  and 
menstruation  had  occurred  in  all  (Mauclaire). 

Unterberger  reports  successful  results  in  nineteen  cases,  menstrua- 
tion appearing  from  2  to  7  months  after  the  operation  and  being  pro- 
longed for  5  years  in  the  younger  women.  The  following  conclusions 
are  reached  by  Unterberger: 

"a.  The  ovaries  can  be  very  reliably  grafted  by  autoplastic  pro- 
cedures, in  the  human  female. 

"b.  Fragmentary  transplantation  furnishes  better  results  than 
transplantation  of  the  whole  ovary. 

"c.  As  the  site  of  transplantation,  in  laparotomy  cases,  the  anterior 
abdominal  wall,  betAveen  the  rectus  and  the  anterior  sheath  of  the 
rectus,  is  recommended. 

"d.  Even  up  to  the  end  of  5  years  after  autoplastic  transplantation, 
regular  menstrual  ])erio(ls  are  ()l)sei'ved. 

"e.  Autoplastic  grafting  is  indicated:  (a)  in  tlie  presence  of  benign 
bilateral  ovarian  tumors;  (b)  in  grave  bilateral  disease  or  suppura- 
tion of  the  adnexa." 

Cramer  reports  ninety-five  autoplastic  operations  as  follows:  (1) 
reimplantation  of  one  ovary,  witli  jn-eservation  of  the  other  in  situ 
(32  cases)  ;  (2)  reimplantation  following  removal  of  both  ovaries,  with 
preservation  of  the  uterus  (26  cases)  ;  among  nineteen  cases  examined, 
menstruation  was  preserved  in  eighteen;   (3)   reimplantation  with  re- 
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moral  of  tlie  uterus  and  botli  adnexa  (37  cases).  Menopause  symptoms 
were  absent  in  thirty  of  the  latter  group. 

"All  grafts  in  the  human  subject  must  be  autoplastic"  (Bell). 

Out  of  57  cases  of  autografts  in  which  menstruation  was  possible, 
it  was  re-established  in  38 ;  of  the  remaining  19  cases,  menopausal 
symptoms  occurred  in  10.  Of  10  cases  in  which  hysterectomy  pre- 
cluded the  re-establishment  of  menses,  menopausal  symptoms  occurred 
in  3.  In  the  cases  in  which  menstruation  returned,  menopausal  phe- 
nomena persisted  until  the  secretion  from  the  implanted  ovarian  tissue 
was  available.  In  only  a  few  eases  did  menstruation  become  regular 
(Bell). 

7.  HOMOPLASTIC    TRANSPLANTATION 

The  question  of  inheritance  in  the  case  of  the  homograft  is  still 
open,  as  is  also  the  question  as  to  whether  it  is  advisable  that  blood 
from  the  donor  should  be  injected  into  the  recipient  as  a  preliminary 
to  the  operation  (!Mauclaire). 

Out  of  five  cases  of  intraepiploie  homografts.  two  had  been  followed 
and  the  results  seemed  permanent  (^lauclaire). 

Schickele  reports  successful  results  in  a  case  in  which  a  human 
ovary  was  grafted  to  either  side  of  the  broad  ligament. 

"a.  The  results  are  vei"y  unrelialile. 

"b.  In  women  who  have  been  castrated  a  long  time  ago,  or  who 
have  arrived  at  the  menopause,  ovarian  transplantations  are  always 
unsuccessful. 

"c.  Homoplastic  operations  are  indicated  only  in  the  presence  of 
atrophy  or  infantilism  of  the  genitals,  with  preservation  of  the  ovaries 
of  the  recipient"  (Unterberger). 

In  seven  homoplastic  cases,  menses  vere  re-established  in  three 
cases,  severe  menopausal  symptoms  disappeared  in  two  cases,  while 
in  two  cases  of  castration,  results  were  negative  because  of  anaphylaxis 
(Cramer). 

Homograft  alone  was  performed  by  Tuffier  in  20  cases.  In  6  cases, 
homografts  and  autografts  were  combined   (Tuffier). 

"A  homograft  never  resulted  in  the  physiological  re-esta1)lishment  of 
menstruation.  ^Menopausal  disturbances  following  hysterectomy  and 
castration  were  never  suppressed  by  immediate  or  late  homografts,  al- 
though the  symptoms  were  slightly  ameliorated  in  some  eases  (Tuf- 
fier). 

8.  HETEROPLASTIC  TRANSPLANTATION 

The  utero-ovarian  harmony  may  be  restored  by  heteroplastic  trans- 
plantation, but  this  operation  has  not  lieen  universally  successful,  as 
heteroplastic  grafts  do  not  always  take  into  account  the  physiological 
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antagonism  of  blood  and  tissue  that  exists  ])etAveen  different  individ- 
uals and  different  species  (Graves). 

The  success  of  the  intraepiploic  hetei'ograft  is  yet  to  be  tested 
(Mauclaire). 

"a.  The  ovaries  of  certain  species  of  niacacus  apes  enter  into  con- 
sideration. 

"b.  The  indication  for  the  perfornmnce  of  the  grafting  is  the  same 
as  in  homoplastic  transiDlantation"  (I'nterberger). 

9.    RESULTS  FOLLOWIXG  AUTOGRAFTS  AXD   HOMOGRAFTS 

Of  73  cases  in  "which  the  ovary  was  transplanted  with  preservation 
of  the  uterus  and  in  Avhicli  from  4  months  to  12  years  have  followed 
the  operation,  menstruation  has  been  i-egular  in  56  (76.71  per  cent). 
The  youngest  patient  was  18  and  the  oldest  41  years  of  age.  The  ages 
of  the  other  patients  ranged  from  18  to  40  years.  ^Eenstruation 
usually  returns  5  to  7  months  after  the  transplantation ;  if  it  appears 
earlier,  it  is  due  to  a  section  of  ovary  left  at  operation   (Tuffier). 

Twenty  out  of  55  cases  operated  upon  by  White  have  been  followed 
to  date.  In  all  but  one  case  menstruation  was  re-established,  begin- 
ning in  from  1  to  6  months  after  the  operation.  In  two  cases  menstrua- 
tion ceased  and  the  menopause  canie  on  within  a  year.  In  the  ma- 
jority of  cases,  mensti-uation  became  regular  and  ceased  between  the 
second  and  third  year.  In  two  cases  it  ceased  after  5  years,  and  in  one 
case,  6  years  intervening  since  the  operation,  it  still  continues.  About 
half  of  the  patients  complain  of  excessive  menstruation  the  first  few 
months  after  re-establishment  of  the  function.  When  menstruation 
ceased,  nearly  all  patients  had  flushes  and  the  usual  symptoms  of  the 
menopause,  but  in  no  case  were  they  excessive.  There  has  been  no 
case  of  marked  obesity  and  nearly  all  speak  of  greatly  improved 
health    (AVhite). 

10.    MICROSCOPICAL    CHANGES    IN    OVARIAN'   GRAFTS 

After  finding  invaginations  of  the  epitlielial  layer  and  cells  closely 
resembling  oocytes,  Athias  has  concluded  that  in  ovarian  transplanta- 
tion an  ovular  neoformation  can  be  produced  at  the  cost  of  invagina- 
tion of  the  superficial  epithelium. 

Long  and  Evans  found  no  ;ictual  evidence  of  a  true  ovulaiion,  l)ut 
there  was  an  a])i)arent  i-liytlmiic  ])fo(lncti()n  of  cori)()ra  lutea  from  un- 
broken follicles,  as  coi'poi'a  Intea  of  several  ages  wei'e  demonstrated 
in  sections. 

III.     AU'lIlOirs    (  "OXCLUSIOXS 

This  snrgical  subject.  1lie  scientific  ns])ect  of  A\liicli  is  inteii  wined 
with  so  much  tliat  appeals  to  tlie  more  human  iniagi.iation.  is  one, 
jud<iin<>-  from   tlie  litei'ature  and   llie  \i\ck   of  intei'est   manifested   in  it 
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1)y  serious  iiiiiKled  sui'iieoiis,  whose  lack  of  progress  is  not  overstimu- 
latiiii>-  to  a  disinterested  observer. 

!My  first  report  was  made  in  1903 ;  my  second  report  in  1908 ;  my 
third  in  1911;  my  fourth  in  1915;  my  fifth  in  1917.  As  in  this,  my 
sixth  report,  I  have  attempted  each  time  to  bring  the  literature  up 
to  date,  and  to  furnish  a  complete  bibliography. 

I  can  sunnnarize  my  imiiression  of  the  whole  subject  by  saying  that 
as  more  evidence  is  accumulated  from  the  literature,  the  claims  of 
the  earlier  enthusiasts  seem  to  become  less  and  less  substantial. 

The  one  most  hopeful  feature  that  I  am  able  to  glean  from  the  mass 
of  more  or  less  loosely  recorded  evidence  is  that  the  clinical  records 
dealing  with  transplantation  m  the  Innnan  show  that  while  autotrans- 
])lants  give  some  evidence  of  success,  homotrans])lants  and  hetero- 
ti-ansplants  give  practically  none  at  all.  On  the  other  hand,  definite 
evidence  of  success  is  recorded  as  the  result  of  carefully  conducted 
ex])eriments  on  animals  in  which  matters  of  selection  of  appropriate 
material  and  proper  technic  are  more  controllable  than  in  dealing  with 
the  human.  ]\lay  Ave  h()]>e  that  tliis  fact  and  a  moi-e  careful  study  of 
the  subject  from  a  scientific  and  exiierimental  standiioint  Avill  reverse 
the  unsatisfactory  showing? 

In  the  meantime,  in  tlie  light  of  i)revious  pul)li('ati()ns,  the  opinions 
expi'essed  in  the  Avritings  on  this  sul)ject  in  1918.  1919,  1920,  nud  1921, 
may  be  summarized  as  follows : 

1.  Clinically,  there  is  very  little  to  encourage  one  to  believe  that 
transplantation  of  ovaries  as  ])racticed  up  to  the  present  time  has 
more  than  speculative  value  as  a  surgical  procedure. 

2.  There  is  some  evidence  that  autotransplants  are  of  some  value 
in  deferring  the  symi)toms  of  the  menopause  and  delaying  the  cessa- 
tion of  menstruation.  It  is  difficult,  however,  not  to  attribute  some 
of  this  evidence  to  suggestive  therapeutics  or  to  unattached  ovarian 
tissue  left  /n  situ. 

3.  There  is  practically  no  convincing  evidence  that  homotransplants 
have  been  successful  in  the  human  female. 

4.  There  is  no  evidence  that  licterotransplants  have  been  successful 
where  the  human  female  has  l)een  the  recipient. 

5.  There  is  some  encouraging  evidence  recorded  in  experimental 
animal  sui-gery  that  not  only  autotrans]')lants,  but  homotransplants 
and  even  heterotransplants  have  been  successful  and  the  sexual  func- 
tion of  the  castrated  animal  maintained. 

fi.  The  technic  followed  by  tlu^  -various  operators  on  human  females, 
in  too  many  instances,  seems  unsurgical  and  too  often  is  incompletely 
and  loosely  recorded,  leaving  the  impression  that  the  conclusions  de- 
rived from  such  Avorlv  must  be  unreliable. 

7.  There  is,  hoAvever,  encouraging  evidence  in  all  of  this  endeavor 
to  lead  one  to  hope  that  the  subject  Avill  be  pursued  experimentally, 
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especially  for  the  purpose  of  devising  a  rational  and  simple  technic, 
based  on  the  work  of  the  serologists,  the  endocrinologists,  the  hemo- 
tologists,  and  the  practical  clinical  snrgeons. 
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DISCUSSION 

DR.  C.  JEFF  MILLER,  New  Orleans,  Louisiana. — About  ten  years  ago  I  pub- 
lished a  report  of  20  cases  of  ovarian  transplantation,  which  I  was  able  to  follow 
in  a  general  way,  having  a  fairly  good  record  of  about  15  cases.     As  Dr.  Martin 
has  said,  the  results  have  been  somewhat  disappointing,  especially  in  view  of  the 
fact  that  ovarian  grafts  can  be  so  readily  transplanted.     It  has  been  found  that  in 
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about  70  per  cent  of  the  cases,  grafts  will  grow  promptly,  and  usually  at  the  end 
of  about  four  months,  menstruation  will  be  reestablished.  The  period  of  four  months 
is  so  usual,  that  I  suspect  that  a  piece  of  the  ovary  has  been  left  at  the  normal  site, 
if  menstruation  returns  under  that  time. 

The  length  of  time  that  menstruation  will  continue  after  a  transplantation  is 
very  uncertain.  In  three  of  the  above  mentioned  cases,  menstruation  continued 
for  six  months,  then  stopped  suddenly,  and  never  recurred  again.  The  longest  case 
in  my  series  continued  to  menstruate  normally  for  eight  years. 

The  fate  of  ovarian  grafts  that  do  not  function  is  definitely  determined.  They 
are  gradually  absorbed  and  practically  disappear.  In  some  cases,  however,  they 
undergo  cystic  changes.  Three  years  ago  I  removed  a  graft,  which  had  been  in 
place  for  one  year.  A  cyst  had  developed,  which  contained  three  ounces  of  fluid, 
was  very  sensitive  on  pressure,  and  caused  the  patient  considerable  trouble.  One 
interesting  feature  was  that  she  developed  a  metrorrhagia,  which  continued  from 
time  to  time  until  the  graft  was  removed. 

The  location  of  the  graft  is  of  some  importance.  It  was  formerly  thought  es- 
sential to  place  it  in  contact  with  peritoneum,  but  this  is  no  longer  found  necessary. 
The  easiest  method  is  simply  to  slip  segments  of  the  ovary  into  pockets  in  the  rectus 
muscle,  as  the  abdominal  incision  is  being  closed.  It  is  necessary  that  the  field,  be 
made  perfectly  dry,  otherwise  oozing  and  blood  clots  may  cause  destruction  of  the 
graft.  It  does  not  appear  to  make  any  particular  difference  whether  the  part  of 
the  ovary  used  is  normal  or  slightly  sclerotic,  as  I  have  used  portions  of  an  ovary 
in  various  stages  of  cystic  and  sclerotic  changes,  and  found  that  the  graft  grew  and 
functioned  as  promptly  as  portions  of  the  normal  ovary. 

I  have  found  that  it  is  necessary  to  use  as  much  as  one-third  of  the  ovary. 
Tufifier,  who  has  had  unusual  experience  in  ovarian  grafting,  insists  that  less  than 
one-third  of  the  ovary  will  not  function  as  desired.  However,  I  have  frequently 
used  less  than  this  amount,  and  delayed  an  artificial  menopause  for  a  time,  which 
was  a  distinct  advantage  to  the  patient.  The  age  of  the  patient  is  also  important. 
In  three  of  my  cases,  the  patients  were  slightly  over  40  years  of  age,  and  in  none 
of  these  was  menstruation  reestablished.  I  find  that  this  has  also  been  the  experi- 
ence of  Tuffier,  who  states  that  in  26  cases  over  forty  years  of  age,  grafts  did  not 
function,  and  none  of  his  series  menstruated.  I  concur  in  his  belief,  that  it  is  useless 
to  try  transplantation  after  the  fortieth  year  of  age.  This  is  one  point  in  connection 
with  ovarian  grafting,  which  I  wish  to  especially  emphasize. 

We  have  all  had  the  annoying  experience  of  leaving  ovaries  when  dealing  with 
pelvic  infections  and  the  patients  complained  of  severe  dysmenorrhea  afterward. 
I  have  never  noted  dysmenorrhea  in  one  of  these  cases,  where  menstruation  was 
reestablished  after  ovarian  transplantation.  As  a  ride,  they  menstruate  regularly, 
but  the  flow  is  frequently  less  than  the  normal  amount. 

The  ease  with  which  transplantation  can  be  accomplished,  should  prompt  us  to 
bear  it  in  mind,  when  it  becomes  necessary  to  sacrifice  ovaries,  for  even  though  it 
preserves  menstruation  for  a  limited  time,  it  often  prevents  a  sudden  menopause, 
with  its  annoying  phenomena. 

DR.  ARTHUR  H.  CURTIS,  Chicago.— Twelve  years  ago  Dr.  George  Dick  and 
I  transplanted  ovaries,  using  both  homotransplants  and  autotransplants,  in  some 
fifty  odd  rabbits.  We  were  able  to  obtain  satisfactory  transplants  in  only  three 
instances,  and  one  of  these  was  doubtful.  We  early  got  the  impression  that  this 
work  was  unsatisfactory;  hence  Dr.  Watkins  and  I  have  never  given  it  a  tliorough 
trial  on  our  patients.  We  are,  however,  much  interested  in  the  results  obtained  by 
Dr.  Miller  thus  far. 


FRANKLIN    H.    MARTIN  31 

DR.  J.  WESLEY  BOVeE,  Washington,  D.  C— My  interest  in  this  subject  had 
been  flagging  in  the  last  few  years  until  Bell  came  to  this  country  and  showed  me 
his  method  of  implanting  a  portion  of  the  ovary  into  the  left  rectus  muscle.  I 
saw  at  once  that  this  was  quite  different  from  the  method  I  had  been  pursuing 
previously.  He  takes  a  very  thin  section  of  the  ovary  from  very  near  the  hilum, 
and  by  gridiron  incisions,  he  cuts  nearly  tlirough  the  thickness  of  the  structure 
with  each  stroke.  This  he  feels  increases  the  probability  of  an  early  vasculariza- 
tion and  therefore  minimizes  the  percentage  of  sloughs.  I  must  say,  in.  every 
instance  since  then  I  have  followed  this  plan,  about  twelve  times.  I  have  seen  no 
symptom  that  could  be  directed  toward  the  point  of  the  graft  in  the  left  rectus 
muscle. 

DR.  HERMANN  J.  BOLDT,  New  York  City.— I  would  like  to  ask  Dr.  Martin 
what  he  thinks  of  the  case  reported  by  Dr.  Robert  T.  Morris,  in  which  he  trans- 
planted a  portion  of  an  ovary  from  one  patient  to  another,  the  first  patient  having 
had  the  ovaries  removed,  and  menstruation  having  ceased  for  a  long  time,  2  years, 
I  believe,  and  that  patient  subsequently  became  pregnant.  That  instance  has  been 
a  mystery  to  me.  I  have  to  take  Dr.  Morris'  word  for  his  results,  but  I  do  know 
positively  that  the  operation  was  done,  because  it  was  performed  in  my  presence 
and  my  patient  furnished  the  part  of  the  ovary.  The  history  of  his  patient  was 
placed  at  my  disposal  in  the  hospital.  Dr.  Morris  asked  me  subsequently  to  try  and 
get  the  woman  from  whom  the  transplant  was  taken  to  come  back  and  see  if  the 
child  resembled  her.     Tlie  transplant  was  made  in  the  broad  ligament. 

DR.  MARTIN. — You  say  that  the  patient  receiving  the  transplant  had  not  men- 
struated for  a  considerable  time. 

DR.  BOLDT.— Yes. 

DR.  MARTIN  (closing). — I  have  nothing  further  to  say.  I  certainly  cannot 
answer  the  question  of  Dr.  Boldt,  and  I  have  no  theory  to  propose  in  regard  to  it. 


WHAT   IS  THE   RELATION  OF  HYPERTENSION   TO  FIBROID 
DISEASE  OF  THE  UTERUS? 

A  Clinical  Study 

By  John  Osborn  Polak,  M.Sc,  M.D.,  F.A.C.S.,  and  Edith  A.  Mittell 
AND  Anna  B.  McGrath 

Broo/.li/ii.  X.   y. 

MUCH  has  been  written  relative  to  the  effect  of  fibroid  disease  of 
the  uterus  upon  the  cardiac  muscle.  Many  of  the  older  writers 
gave  us  the  impression  that  there  was  a  definite  association  between 
uterine  fibroids  and  disease  of  the  myocardium,  and  as  recently  as 
within  the  last  decade  our  esteemed  Fellow,  Dr.  Herman  J.  Boldt, 
wrote  in  reference  to  the  fibroid  heart.     McGlynn,  in  a  later  con- 
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Chart  I. — Showing  curves  of  hypertension  (A)  and  hyiiotcnsion  (B)  in  a  series  of  240  cases 
of  fibroid  of  the  uterus.  Hemorrhage  was  present  in  5S  jjtr  cent  of  82  cases  of  hypertension 
and  in  59  per  cent  of  168  cases  of  hypotension.  The  solid  line  refers  to  the  preoperative 
readings,   the   dotted   line   to    the   postoperative. 

tribution,  supported  by  clinical  study  and  autopsy  findings,  discred- 
ited all  influence  of  fibroid  disease  on  the  cardiac  muscle,  attributing 
the  changes  found  in  the  heart  muscle,  not  to  any  definite  toxin  or 
toxicity  indigenous  to  fibroids  but  to  a  eonspqnent  and  progressive 
secondary  anemia. 

Personal  o])sei-\-ati()iis  on  a  large  iiuiiil)er  of  women  who  have  been 
followed  for  ])eriods  of  from  5  to  20  years,  and  in  whom  we  have  seen 
fibroid  disease  of  the  uterus  develop,  and  whose  blood  pressure  and 
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cardiac  state  has  been  carefully  observed  durino-  all  this  period,  sug- 
gested to  me  that  possibly  there  Avas  some  relation  between  fibroidal 
changes  in  the  uterus  and  hypertension.  In  order  that  ^\e  might  ar- 
rive at  some  definite  clinical  conclusion  on  this  matter,  I  have  had 
the  histories  of  416  patients  suffering  from  fibroids,  who  have  been 
under  our  care  during  the  past  five  years,  reviewed,  studied  and  their 
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Chart    II. Showing   that    profuse    bleeding    and    hypertension    are    coincident    with    increasing 

age    in    this    study    and    that    tension    temporarily    rises    after    operation.      The    solid    black    line 
refers    to    preoperative,   the   dotted   line   to    postoperative,    blood   pressure    curves. 

blood   pressure   readings    grouped.     The   graphics    of   these   readings 
will  show  at  a  glance  what  the  effects  of  fibroids  are  on  tension. 

In  this  study,  we  have  divided  our  cases  into  (a)  those  in  which  the 
fibroid  was  associated  with  hypertension  prior  to  operation;  exclud- 
ing the  other  causes  of  high  blood  pressure,  antedating  the  presence 
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of  the  tumor,  such  as  the  presence  of  kidney  lesions  or  cardiovascular 
•disease  where  there  was  a  history  of  such  conditions;  (b)  those 
fibroids  associated  with  low  pressure;  (c)  the  effect  of  menorrhagia, 
Avhen  continued  over  a  long  period,  on  the  blood  pressure  of  the 
woman;  (d)  the  effect  of  hysterectomy  M-ith  the  removal  of  both 
ovaries,  on  the  subsequent  pressure  of  the  individual;  (e)  the  effect 
of  hysterectomy  with  the  conservation  of  one  or  both  ovaries,  on  the 
subsequent  behavior  of  the  woman's  pressure;  and  finally  (f)  the  ef- 
fect of  radium  and  x-rav  treatment  in  the  management   of  fibroids 
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Chart  III. — Showing  systolic  blood  pressure  in  416  cases  of  fibroids  in  the  upper  curve 
and  the  age  incidence  in  the  lower.  The  solid  line  refers  to  the  preoperative  and  the  dotted 
line   to   the  postoperative   observations. 


for  the  control  of  hemorrhage,  or  reduction  in  their  size  on  the  cardio- 
vascular system. 

Fibroids  associated  with  hypertension,  have  usually  been  found 
in  women  over  forty,  tlie  average  age  being  forty-six,  and  in  those 
who  have  been  the  subject  of  renal  or  cardiovascular  changes.  All 
of  these  Avomen  have  had  careful  and  exhaustive  pre-operative  study, 
including  auscultation  of  the  heart,  pressure  readings  at  rest,  after 
moderate  exercises  and  after  active  exercise.  Their  kidney  func- 
tion has  been  carefully  investigated  chemically  and  microscopically; 
and  where  their  urinary  output  has  been  questionable,  as  shown  by 
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a  low  plienolsulplionephthalein  elimination,  study  of  the  blood  chem- 
istry has  been  made  to  determine  the  nrinary  retention. 

Hence,  we  feel  that  the  cases  included  in  this  group  may  properly 
be  considered  as  fibroids  associated  with  essential  hj-pertension,  not 
to  any  intercurrent  lesion.     (Chart  I.) 

In  the  second  group  we  have  included  those  fibroids  associated 
with  low  pressure,  hypotension.  These  cases  have  been  found  among 
relatively  young   women   where   the   fibroid   has   either   produced   no 
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Chart  IV. — Showing  hypertension  curve  (below)  as  compared  with  age,  with  the  maximum 
occurrence  at  forty-nine  years.  Upper  curve  shows  the  hypotension  curve  as  compared  with 
the  age,   with   the   maxinnmi  occurrence  at  thirty-eight  years. 


symptoms,  or  where  there  was  no  knowledge  of  the  existence  of  a 
tumor  until  the  patient  presented  herself  for  a  general  physical  ex- 
amination. Some  few  cases  in  this  class  presented  immense  tumors 
and  gave  a  history  of  abdominal  enlargement  over  two  or  more  years ; 
yet  cardiac  examination  and  blood  pressure  readings  showed  little 
or  no  disturbance.     (Chart  II.) 

In  the  third  group  we  have  considered  the  cases  of  fibroids  asso- 
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ciatecl  with  a  prolonged  liistory  of  menorrhagia  and  its  effect  on 
pressure.  These  patients  have  not  fallen  within  any  definite  age 
limit.  The  secondary  anemia  has  at  times  been  profound,  and  usu- 
ally as  will  be  shown  in  the  graphic,  the  pressures  instead  of  being 
lower,  as  one  Avould  expect  in  exsanguinated  patients,  were  higher 
than  the  normal  pressure  to  the  age  Avould  seem  to  justify. 
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Cliai-t  \'. — Showing  preoperative  (solid  line)  and  postoperative  (broken  line)  blood  itressnre 
curves  in  hysterectomies,  the  upper  set  in  cases  with  one  ovary  conserved,  the  lower  with 
double  oophorectomy.  Demonstrating  that  the  effect  of  breaking  the  endocrine  balance  is 
transient. 


Age  appears  to  i)lay  au  important  role  in  the  bleeding  cases — 
Avomen  between  38  and  48  having  the  highest  pressures  as  well  as 
losing  the  largest  amount  of  blood.     (Chart  III.) 

In  the  fourth  class  we  have  included  those  women  who  have  had  a 
hysterectomy  wntli  ablation  of  both  ovaries,  and  noted  the  effect 
of  breaking  the  eudoerinal  balance  on  tlieir  subse(iuent  pressure. 
(Chart  IV.) 
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Chart  \r. — In  tlie  416  cases  14  per  cent  showed  an  albuminuria,  especially  common  between 
thirty-nine  and  forty-six,  while  the  greatest  age  in  these  cases  with  albuminuria  was  tifty- 
four. 
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Chart  \'II. — Showing  that  the  immediate  effect  of  radium  on  blood  ])ressure  in  til)roid 
cases  was  to  produce  hypertension.  Solid  line  refers  to  preoperative,  dotted  to  postoperative, 
observations. 


In  the  next  class  we  have  endeavored  to  demonstrate  that  the  re- 
tention of  an  ovary  or  ovaries  after  the  uterus  has  been  removed 
leaves  the  woman  with  a  lower  pressure  than  when  complete  ablation 
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lias   been    done.     Unfortunately    this    graphic    does    not   justify   this 
conclusion.     (Chart  V.) 

The  final  class  shows  the  effect  of  radium  and  x-ray  on  fibroid  and 
the  subsequent  pressure  of  the  woman.  This  class  is  rather  disap- 
pointing for  a  large  number  of  these  patients  were  poor  operative  risks, 
having  cardiovascular  or  renal  disease,  and  radium  treatment  was 
selected  instead  of  operation  for  these  reasons. 

CONCLUSIONS 

1.  That  there  is  no  effect  on  blood  pressure  that  can  be  attributed 
to  the  presence  of  fibroids  in  young  women, 

2.  That  patients  with  myomata  who  have  high  pressure  are  usually 
over  forty  years  old,  or  near  the  time  of  the  climacteric,  or  are  the 
subject  of  renal  or  cardiovascular  disease. 

3.  That  bleeding  in  fibroids  seeuLS  to  be  salutary  and  has  no  direct 
effect  on  pressure,  but  when  suddenly  checked  by  operation  or  ra- 
dium, temporarily  raises  the  pressure. 

4.  That  removal  of  the  uterus  and  ovaries  in  women  of  forty  or 
over,  raises  the  pressure  for  a  varying  period,  but  unless  there  is 
some  intercurrent  disease,  the  woman  rapidly  regains  her  pre-opera- 
tive  pressure. 

5.  That  conservation  of  the  ovary  or  ovaries  secures  for  the  woman 
a  less  tumultuous  operative  climacteric. 

6.  And  finally,  that  the  pressure  and  nervous  phenomena  are  more 
pronounced  after  radium  than  after  operation. 

DISCUSSION 

DR.  J.  WESLEY  BOVeE,  Washington,  D.  C. — Blood  pressure  change  is  due 
to  so  many  etiologic  factors  that  I  have  long  since  concluded  I  was  not  competent 
to  trace  its  origin,  and  I  can  only  take  it  from  a  practical  standpoint.  We  know 
that  there  are  many  cases,  like  endocrine  dysfunction,  enlarged  thyroid,  which  in- 
fluence very  markedly  blood  pressure. 

I  do  not  know  just  what  Dr.  Polak  means  by  blood  pressure,  whether  he  means 
systolic  blood  pressure,  diastolic  pressure,  or  pulse  pressure.  Here  in  Washington 
we  have  been  paying  attention  to  all  three,  systolic,  diastolic  and  pulse  pressure,  and 
I  assume  from  his  figures  that  Dr,  Polak  has  been  speaking  of  the  systolic  blood 
pressure. 

The  menopause  seems  to  be  very  commonly  associated  with  elevated  blood  pres- 
sure. In  a  good  many  cases  of  fibroid  tumors  of  the  uterus  I  have  failed  to  come 
to  the  conclusion  that  there  was  any  relation  between  blood  pressure  and  the  pres- 
ence of  the  fibroid  tumor.  I  think  there  might  be  in  large  fibroid  tumors  an  increase 
in  blood  pressure,  but  I  am  not  even  convinced  that  such  is  the  case.  In  recent 
years  we  have  had  such  a  falling  off  in  the  number  of  cases  of  large  fibroids,  that 
our  study  in  that  direction  is  incomplete. 

There  is  one  special  feature  brought  up  that  is  interesting  to  me,  and  that  is 
the  effect  of  radium  on  the  blood  pressure  in  the  treatment  of  these  fibroid  tumors. 
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It  should  make  us  hesitate  to  apply  radium   in  tlie  treatment   of  fibroid  tumors  of 
tiie  uterus  that   are  associated  witii  hi^ii  blood  pressure. 

DR.  CURTIS  F.  BURXAM,  Baltimore,  Maryland.— I  am  much  interested  in 
what  Dr.  Polak  has  had  to  say  about  high  blood  pressure  in  relation  to  uterine 
fibroids.  It  is  an  old  story,  dating  back  to  the  early  days  of  gynecology,  that 
uterine  fibroid  is  associated  with  heart  disease.  This  belief  long  antedated  oux- 
modern  clinical  methods  of  determining  high  blood  pressure. 

Has  Dr.  Polak  compared  nonfibroid  cases  of  the  same  age  with  fibroid  cases  in 
reference  to  high  blood  pressure?  Men,  as  well  as  women,  will  show  on  the  average 
with  each  decade,  increased  blood  pressures.  This  is  recognized  by  all  the  in- 
surance companies  in  considering  applicants  for  insurance.  I  have  repeatedly  been 
consulted  as  to  the  advisability  of  producing  an  artificial  menopause  in  cases  of 
high  blood  pressure.  These  patients  usually  show  much  higher  blood  pressure  during 
the  menstrual  periods  than  at  other  times,  and  it  was  felt  that  if  the  menopause 
could  be  produced  they  would  be  relieved  of  these  exacerbations.  Perhaps  a  dozen 
patients  treated  yielded  no  result  in  the  way  of  reduction  of  blood  pressure  and  we, 
therefore,  have  discontinued  the  treatment. 

Idiopathic  high  blood  pressure  is  often  independent  of  kidney  diseases.  It 
is  usually  assumed  to  be  due  to  a  sclerosis  of  the  terminal  arterioles.  This  may  be 
the  case  in  the  terminal  stages  of  high  blood  pressure,  but  certainly  cannot  be  the 
case  in  the  early  stages.  Heavy  radiation  through  the  abdomen  or  through  the 
back  directly  on  the  adrenals  will  produce  a  fall  in  the  high  blood  pressure  case, 
which  may  persist  for  several  weeks,  but  which  I  do  not  believe  is  of  any  permanent 
benefit. 

Dr.  Samuel  Crowe  has  recently  been  doing  some  very  interesting  work  on  the 
implantation  of  radium  emanation  points  in  the  adrenals  of  dogs,  and  in  these 
cases,  where  there  is  extensive  destruction  of  adrenal  tissue,  there  is  invariably  a 
great  fall  in  the  blood  pressure. 

DR.  CURTIS. — How  long  did  you  follow  the  blood  pressure  in  these  cases  after 
radiation? 

DR.  BURXAM.— For   several  montlis. 

DR.  HOWARD  A.  KELLY,  Baltimore,  Maryland. — In  these  days  of  errant 
Conan  Doyles  and  the  calling  up  of  spirits,  it  is  refreshing  to  call  up  those  good 
old  spirits,  Schroeder  and  Hofmeier  of  the  eighties.  Tlie  latter  had  the  notion  that 
fibroid  tumors  of  the  uterus  were  intimately  associated  with  high  blood  pressure  and 
with  degenerative  changes  in  the  heart,  and  that  this  accounted  for  sundry  deaths 
in  the  more  advanced  fibroid  cases  following  operation.  On  the  other  hand,  by  an 
easy  logical  process  it  was  urged  that  earlier  operations  on  these  cases  ought  to  be 
performed  to  avoid  such  sequelae.  On  purely  clinical  grounds  I  have  never  been 
able  to  determine  that  fibroid  tumors  had  any  relation  to  blood  pressure  or  heart 
disease.  One  of  the  assumptions  naturally  was  that  large  fibroid  tumors  would  so 
press  on  the  lower  abdominal  vessels  as  to  interfere  with  the  circulation  and  back 
the  blood  up  in  the  heart,  in  that  way  acting  as  a  mechanical  positive  factor  in 
raising  pressure.  This  was,  therefore,  one  of  the  reasons  for  urging  early  operation 
on  these  tumors. 

I  wish  Dr.  Polak  had  followed  the  radium  eases  for  a  longer  period.  Radium 
causes  great  thickening  of  the  arterial  coats  in  the  tissue  radiated,  and  that  suggests 
a  reaction  for  a  time,  at  least,  on  part  of  the  vascular  system  at  large.  However, 
after  several  months  one  might  well  expect  a  return  to  the  normal.  After  all,  this 
elevation  of  blood  pressure  was  but  moderate,  and  not  within  the  danger  zone. 
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DR.  POLAK  (closing). — In  reference  to  Dr.  Bovee  "s  remarks  on  blood  pres.-ure,  I 
would  say  we  took  the  pulse  pressure  of  all  of  these  cases,  both  at  rest  and  after 
exercise.  We  did  not  bring  this  point  out  in  the  charts  because  it  made  the  charts 
too  complicated.  With  reference  to  the  clinical  value  of  systolic,  diastolic  and  pulse 
pressures,  we  have  learned  to  accept  the  pulse  pressure  as  the  real  index  of  the 
cardiac  muscle  strength,  of  course  excluding  aortic  regurgitation,  where  we  get  such 
a  tremendous  pulse  pressure.  The  point  Dr.  Burnaui  made  that  many  of  these 
cases  will  not  stand  metabolic  readings  is  well  taken,  for  our  study  of  the  cardiac 
and  renal  functions  fails  to  explain  these  high  pressures.  We  have  shown  the 
incidence  of  age  and  kidney  complications,  not  as  a  cause  of  blood  pressure,  but 
as  an  incidence  in  the  blood  pressure  study. 

Many  of  these  cases  fall  in  the  class  of  what  is  termed  ' '  essential  hypertension. ' ' 
This  we  do  not  understand,  and  internists  do  not  seem  to  know  much  more  about  it. 
The  average  internist  talks  a  good  deal  about  it,  but  when  you  ask  him  what  he  is 
going  to  do  for  essential  In-pertension,  he  simply  says  it  is  h;i'pertension,  and  that 
is  final. 

In  regard  to  the  effect  of  radium,  I  will  say  to  Dr.  Kelly  that  there  was  one 
patient  who  presented  a  pressure  of  160.  Eadiuin  was  given  after  more  or  less 
continuous  uterine  hemorrhage,  and  three  weeks  after  she  left  the  hospital,  her 
pressure  was  2.30.  She  then  had  a  hemorrhage  into  the  retina,  and  the  optic  nerve 
was  destroyed.  This  rise  was  much  greater  than  in  any  of  the  cases  where  operation 
had  been  done.  I  will  admit,  however,  that  this  patient  was  selected  for  radium  be- 
cause she  had  high  blood  pressure,  cardiac  disease  and  some  evidence  of  disease 
of  the  kidnev. 


COMPARATIVE  l^vSULTS  OF  CHOLECYSTECTOMY  AND 
( "TIOLECYSTOSTOMY 

Bv  John  G.  Clark,  ]\I.D. 

I'liihidt  Ijijiiti.    I'd. 

NOW  tliat  tIk'  piiiiuiry  mortality  of  standardixed  operations  has 
almost  reached  that  irreducible  miiiiinuni  which  ^[auriee  Richard- 
son has  so  A\eU  said  would  nevei'  wliolly  be  eliminated,  we  have  all 
turned  more  intensively  towai'ds  the  investigation  of  the  vital  traceries 
which  are  made  by  our  patients  after  they  are  discharged  from  the 
Hospital.  American  surgeons  are  under  deep  obligations  to  Dr. 
Emery  Codman  for  his  crusader-like  insistence  upon  the  vital  neces- 
sity for  a  complete  trial   balance   of  remote  surgical  results. 

The  la])oratory  is  a  never  ending  source  of  medical  uplift,  but  in- 
vestigations within  this  domain  take  chiefly  into  account  the  past  and 
present  status  of  the  ]iatient.  A  great  improvement  in  health  or  a 
restoration  to  full  Avorking  capacity  is,  hoAvever,  of  decisiA'e  interest 
to  the  surgeon  and  to  the  patient,  for  this  is  the  final  test  of  the  real 
value  of  sui'gical  interA'cntion.  In  my  Clinic  Ave  have  all  experienced 
the  value  of  this  study  of  massed  statistics,  and  Avithout  this  striking 
of  the  balance  sheet,  a  real  menace  to  truth  may  be  masked  by  such 
expressions  as  ''it  is  my  opinion"  or  "according  to  my  experience," 
etc.  Even  Avith  carefully  digested  data  as  a  basis  for  statistics,  de- 
cided erroi's  may  still  creep  in  unaAvares.  At  a  previous  meeting  of 
the  Amei'ican  Gynecological  Society  I  reported  a  series  of  159  cases 
of  cholelithiasis.  ("Iltimate  Results  Secured  from  Surgical  Inter- 
vention in  Simple  Cases  of  Cholelithiasis  and  in  Cholelithiasis  Dis- 
covered During  Operations  for  Other  Conditions."  Aimricdii  Journal 
of  Medical  Science,  November.  1914,  cxlviii,  No.  5.)  In  this  series  the 
proportion  of  eholecystostomies  to  cholecystectomies  Avas  in  the  ap- 
proximate ratio  of  tAvo  to  one.  Since  then  159  additional  cases  haA'e 
been  operated  upon,  and  the  relative  percentage  betAveen  these  two 
operations  has  essentially  been  rcA'crsed. 

It  has  been  interesting  to  ascertain  the  underlying  motive  for  this 
revolution.  One  might  accredit  it  to  a  national  change  in  surgical 
modes,  and  certainly  this  assumption  has  a  very  considerable  basis 
in  fact,  for  it  is  rare  indeed  to  find  a  surgeon  so  adamantine  in  his 
views  tliat  he  is  not  influenced  by  collective  professional  opinion.  At 
approximately  the  time  AA'hen  our  first  series  Avas  published  a  general 
impression  obtained  in  most  American  clinics  tliat  even  a  Avell  ex- 
ecuted cholecystostomy  as  a  healing  agent  Avas  not   proving   so  effi- 
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cieiit  as  had  been  anticipated.  Tlie  primary  mortality  Avas  not  liigli, 
hiit  the  subsequent  morbidity  was  sufficient  to  cast  a  shadoAY  upon 
its  unqualified  value  as  a  Avholesale  measure.  As  we  analyzed  our 
unsatisfactory  results  in  this  first  series,  the  errors  were  ascribed  to 
two  sources,  first,  a  failure  to  remove  a  number  of  irretrievably  dis- 
eased gall  bladders,  and  second,  to  the  postoperative  sequelae,  which 
may  result  from  the  formation  of  adhesions  around  the  tract  of  any 
intraperitoneal  drain.  Unquestionably  too  we  were  influenced  by 
the  misleading  thought  tliat  a  cholecystostomy  was  a  less  perilous, 
and  therefore,  a  more  conservative  operation  so  far  as  immediate 
mortality  was  concerned.  In  the  development  of  the  technic  of  chole- 
cystectomy this  assumption  has  proved  erroneous,  for  it  is  actually 
less  dangerous  and  certainly  is  followed  by  a  better  immediate  con- 
valescence. It  was  thei'efore  without  trepidation  so  far  as  this  hazard 
was  concerned  tliat  avc  turned  from  tlie  first  to  tlie  second  measure. 
It  now  remains  to  be  seen  Avhether  the  extirpation  of  the  gall  bladder 
carries  in  its  remoter  train  of  events  disabling  consequences,  which 
may  again  l)iitiu-  these  two  procedures  to  a  nearer  equal  ratio. 

In  our  original  series  we  discussed  these  cases  under  three  head- 
ings: Operations  for  cholelithiasis  and  cholecystitis;  second,  opera- 
tions for  more  tlian  one  condition,  the  cholelithiasis  or  cholecystitis, 
Avith  definite  symptoms,  l)eing  a  coincident  part  of  the  combined  op- 
eration; and  a  third  class  in  AA'hich  a  cholelithiasis  Avas  found  as  a 
mere  incident  of  a  routine  intraabdominal  examination  at  the  time  of 
another  operation,  1)ut  Avhich  Avas  not  attended  Avith  any  subjeetiA'e 
symptoms.  In  a  fcAv  of  the  earlier  of  these  cases  the  gall  bladder 
Avas  stitched  to  the  A'cutral  peritoneum  and  drained.  Experience  soon 
demonstrated  the  fallacy  of  this  procedure,  for  not  infrequently  fis- 
tulae  persisted  to  a  disheartening  longevity  and  the  patient  Avas  an- 
noyed by  more  or  less  pain  at  the  point  of  suspension  of  the  gall 
liladder.  Tliis  method,  therefore,  fell  into  disrepute  and  instead  the 
gall  l)ladder  Avas  drained  in  siiii  Avith  a  special  inset  tube  and  an  im- 
mediate betterment  of  postoperative  tugging  pains  Avas  noted.  The 
days  in  the  hospital  Avere  materially  reduced  on  an  aA'erage  in  all 
three  subdivisions  aboA'e  noted  from  33  to  25  days,  with  a  material 
benefit  in  eA'ery  Avay.  Noav  that  the  morale  of  the  patient  as  a  health 
promoting  factor  is  having  such  just  consideration,  Ave  appreciate 
the  fact  that  cA-ery  annoyance  eliminated  is  a  big  stepping  stone  to- 
Avards  a  cure.  With  our  present  technic,  the  gall  bladder  drainage 
])ractically  always  ceases  Avithin  a  day  or  so  after  the  tube  is  AA'ith- 
draAvn.  Even  under  these  more  faA'oring  conditions,  there  still  re- 
mains a  definite  percentage  of  patients  Avho  complain  of  ]iain  in  the 
biliary  region,  Avliich  Avas  not  an  anteoperative  symptom  and  unques- 
tionably emanates  from  adhesions  Avhich  hinder  the  function  of  the 
gall  bladder,   or  cause   distress   in    adjacent   A'iscera.     By  the  patient 
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this  .syni])toiii  is  often  desiii'nated  under  tlie  all  inclusive  expression, 
^'indigestion." 

In  this  series  of  159  cases,  there  were  six  deaths — one  from  cholemia 
due  to  extensive  destruction  of  the  pancreas,  the  second  from 
cholemia  in  a  ease  of  an  associated  operation  for  a  large  incarcerated 
nmbilical  hernia  in  a  very  stout  patient,  and  a  third  from  cholanoitis 
and  pancreatitis,  in  wliicli  a  stone  was  iml)edded  in  the  pancreas  and 
Avas  not  f(nui(l  until  autopsy.  The  fourth  was  from  a  gradual  failure 
in  an  advanced  case  of  pancreatitis  induced  by  cholelithiasis,  the  fifth 
from  peritonitis  in  an  associated  hysterectomy  for  chronic  metritis, 
and  the  sixth  fi'om  a  subphrenic  abscess  due  to  leakage  of  the  drain- 
age tube.  In  four  of  these  cases,  death  was  due  to  the  hopelessly  de- 
structive results  incident  to  a  long  standing  cholelithiasis,  an  irre- 
ducible minimum  as  designated  by  Richardson.  The  other  two  fatali- 
ties may  be  considered  as  of  the  preventable  type. 

In  analyzing  our  statistics  we  find  118  cholecystostomies  and  41 
cholecystectomies  in  this  first  series.  There  were  four  postoperative 
fatalities  among  the  llS  cholecystostomies  including  the  combined  op- 
erations, and  two  among  the  41  cholecystectomies.  As  the  result  of 
our  follow-up  letters  and  through  personal  consultations  we  were 
able  to  trace  85  per  cent  of  these  patients.  Among  these  118  chole- 
cystostomies, of  which  95  were  traced,  there  were  64  complete  cures, 
6  were  markedly  improved,  11  slightly  benefited,  and  12  were  in  no 
Avay  helped.  Of  the  unimproved  cases,  7  were  subsequently  sub- 
jected to  cholecystectomies,  and  2  were  re-operated  upon  for  ad- 
hesions in  the  upper  abdomen.  There  were  41  cases  in  which  chole- 
cystectomy was  performed  A\ith  the  following  results:  Not  traced,  4. 
surgical  deaths  2,  cured  21.  marked  improvement  2,  improved  6,  and 
no  improvement  5. 

Behind  these  bald  statements  as  to  results,  there  is  much  statisti- 
cal data,  such  as  the  immediate  convalescence  of  the  patient,  etc.  In 
general  we  may  state  Avithout  reservation  that  the  postoperative  com- 
plications in  the  cholecystectomized  patients  Avere  less  in  CAudence 
and  the  patients  were  far  more  comfortable  than  Avere  those  in  Avhoni 
biliary  drainage  Avas  maintained  for  ten  days.  This  Avas  manifestly 
due  to  the  fact  that  at  most  only  a  small  cigarette  rubber  drain  Avas 
employed  and  this  Avas  usually  carried  through  a  i)eritonealizcd  chan- 
nel in  the  fissure  of  the  liver  to  the  site  of  the  cystic  excision. 

Furthermore,  as  Ave  revicAved  these  tAvo  series  of  cases  aa'c  Avere  im- 
pressed, as  so  many  surgeons  have  l)een.  Avith  the  fact  that  the  in- 
terest of  the  patient  is  better  fostered  by  a  more  frequent  resort  to 
cholecystectomy,  and  as  Avill  be  seen  in  a  revicAv  of  the  operations 
AA'hich  Avere  performed  after  1914,  this  reA'ised  policy  Avas  carried  out 
so  much  more  frequently  that  the  i-atio  of  cholecystectomies  to  chole- 
cystostomies. Avhich  Avas  as  tAvo  to  one  in  the  above  series,  Avas  re- 
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versed.  It  will  he  of  interest,  therefore,  to  compare  the  follow-up 
studies  in  two  series.  With  the  metliods  of  di'aina<ie  Avhieli  we  now 
employ,  the  l)iliary  fistula  almost  immediately  closes  upon  the 
■withdrawal  of  the  tul)e  and  the  stay  of  the  patient  in  the  hos- 
pital is  eonse(juently  shortened.  We  may  say,  therefore,  that  this 
method  of  drainage  in  kee])inii'  the  gall  l)ladder  eiii])ty  without  any 
contamination  of  the  peritoneum  is  most  satisfactory,  hut  any  foreign 
hody  Avhi(di  remains  in  the  ahdominal  cavity  fi'om  5  to  10  days  even 
though  onl^^  a  short  portion  beneath  the  edge  of  the  liver  may  be 
exposed  intraabdominally,  will  inevitably  cause  adhesions  between 
contiguous  peritoneal  surfaces.  While  the  adventitious  peritoneal 
bands  and  we])b-like  adhesions  cause  no  subsequent  discomfort  or  at 
most  of  a  fleeting  character  in  a  large  percentage  of  cases,  in  a  small 
ratio  very  aiinoying  and  even  seriously  threatening  oi"  disabling  com- 
plications may  arise.  From  this  standpoint,  therefore,  we  view  with 
decided  pi-eference  a  cholecystectomy  to  a  cholecystostomy.  The  con- 
valescence so  far  as  the  healing  of  the  wound,  the  absence  of  an  annoy- 
ing di-ainage  tube,  a  lessened  frerjuency  of  postoperative  adhesions, 
and  a  lower  mortality,  decidedly  points  more  favorably  to  a  chole- 
cystectomy as  the  method  of  choice,  but  does  the  remoter  course  of 
tliese  cases  sustain  this  o]ierative  ])refe]'ence?  Because  a  chole- 
cystostomy in  the  ]iast  has  been  considered  less  hazai'dous  than  a 
cholecystectomy  avc  may  for  convenience  of  comparison  designate  the 
foregoing  series  as  the  conservative,  and  the  sei-ies  now  to  be  re- 
viewed as  the  radical,  although  in  the  light  of  our  ])resent  knowledge 
we  realize  that  this  is  a  misleading  diffei-ential  caption. 

THE    MORE    RADICAIi    SERIES 

The  returns  fi'om  our  Follow-T'p  System  show  that  94  per  cent  of 
cases  have  been  traced.  It  is  a  remarkable  coincidence,  and  not  by 
design,  that  the  ta])ulated  number  of  cases  in  this  series  were  iden- 
tical with  the  foregoing,  viz.,  159.  Of  this  number  there  were  108 
cholecystectomies  and  51  cholecystostomies,  a  reversal  of  the  previous 
ratio  of  two  to  one.  Thei-e  were  five  dcatlis  amoTig  the  entire  num- 
ber, all  among  the  cholecystectomies. 

As  the  question  of  the  fatalities  is  a  most  inq^ortant  point,  it  will 
be  of  interest  to  analyze  the  lethnl  causes  \v\\h  a  vicAV  to  ascertaining 
which  may  l)e  classed  as  ])ro])erly  belonging  1o  1li(^  irreducilile 
minimum.  The  first  occurreil  in  an  aged  woman  \\\i]\  a  chronically 
infhimed  and  greatly  shi-unken  gall  l)laddei',  A\i1li  adjacent  adhesions 
causing  an  obstruction  of  the  ])lyorus.  On  removing  the  gall  bladder 
it  was  fonnd  1o  be  malignant.  A  ])os1erioi-  gastroenterostomy  was  ])er- 
foi-med  for  Hie  1eiiq)oi'ai'y  i-elief  of  ihe  plyoric  ohslrudion.  Death 
foboAved  witliiit  a  U'w  days  fi-oni  an  ol)s1  ruci i\-e  jaundice  and  cliolemia. 
The  second   occurri'd   in   a   fi-ail   Avomnn.  a   liedriddeii   iiixalid   for  more 
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tliaii  a  year.  The  iiall  liladdcf  was  tlie  seat  of  a  elironic  eholeoystitis 
of  an  interstitial  ty]ie,  and  it  A\as  also  nnieh  shi'nidxen,  bnt  the  o])era- 
tion  was  very  easy  and  uneomplieated.  One  hemorrhoid  was  ligated 
and  excised.  Death  occurred  on  the  fifth  day  from  pneumonia.  The 
thii-d  death  occnri'ed  in  a  patieiit  upon  whom  a  cholecystectomy  had 
been  performed  for  cholelithiasis  and  chronic  appendicitis.  A  day 
before  the  expected  dis(duii'iie  of  the  patient  from  the  hospital  after 
an  uncom]ilicated  convalescence,  the  lethal  exitus  came  from  a  pul- 
nionary  endiolus.  The  fourth  fatality  was  caused  by  peritonitis  after 
an  operation  for  a  simple  dermoid  cyst  with  coincident  cholelithiasis. 
At  autoiisy  the  common  gall  duct  was  found  to  be  dilated  and  con- 
tained a  considerable  accumulation  of  fine  sand,  which,  however,  did 
not  block  the  channel.  The  pathologist  was  unable  to  ascertain  the 
soui'ce  of  the  peritoneal  invasion.  The  fifth  patient  succumbed  on  the 
eighth  day  after  an  uncomplicated  hysterectomy  for  a  myoma  and  a 
cholecystectomy.  During  the  immediate  convalescence  there  Avas  no 
sign  of  danger.  The  temperature  and  pulse  tracings  ran  a  very  satis- 
factory course  until  the  8th  day  Avhen  the  patient  was  seized  with 
severe  ])ain  in  the  splenic  area  and  died  within  six  hours.  Upon 
autopsy  the  general  ])eritoneal  cavity  was  found  free  from  evidences 
of  peritonitis  and  death  had  occurred  from  the  rupture  of  a  subsplenie 
abscess.  The  surgical  fields  were  quite  normal.  Sections  of  the  spleen 
showed  it  U)  be  the  seat  of  an  extensive  chronic  splenitis.  As  to  the 
source  of  this  infection,  the  ])athol()gist  could  offei"  no  explanation. 

Viewed  from-  the  critical  standpoint,  one  of  the  patients  was  ir- 
retrievably lost  before  she  reached  the  operating  table  as  no  measure 
can  rescue  a  i^atient  suffering  with  carcinoma  of  the  common  duct. 
Tlius  far  no  method  of  treatment  can  divert  the  occasional  shaft  which 
kills  through  pneumonia  and  end)olus.  AVe  have,  therefore,  in  this 
list  of  fatalities  only  two  whi(di  might  liave  been  circumvented,  both 
of  which  we  count  as  surgical  infections.  The  total  mortality  for  the 
straight  and  combined  o])erations  was  3.7  per  cent — were  we  to  throw 
out  of  account  the  case  of  carcinoma  of  the  common  duct  with  ante- 
operative  gastric  dilation,  the  mortality  would  be  only  2.5  per  cent. 
It  Avill  thus  l)e  seen  that  even  when  some  other  operation  is  a  coinci- 
dent part  of  a  gall  bladder  operation,  the  mortality  is  still  within  satis- 
factory bounds.  However,  we  are  particularly  careful  in  our  restric- 
tion as  to  these  cond)ined  operations.  In  several  cases  in  which  there 
have  been  no  ]ireceding'  symptoms  of  cystic  involvement,  gallstones 
were  discovered  during  the  course  of  the  general  intraabdominal  ex- 
amination but  no  intervention  in  this  direction  was  attempted  be- 
cause the  ]iatient's  condition  was  not  Avholly  satisfactory  and  an  ex- 
tra risk  should  never  be  run  in  such  cases,  for  a  second  operation 
may  be  held  in  abeyance  until  the  symptoms  necessitate  or  the  patient 
under   advice   chooses   to   ha^•e   them   removed   at  a   more   propitious 
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time.  Even  in  the  presence  of  well-defined  symptoms  in  the  upper 
abdomen,  if  the  lesion  in  the  lower  abdomen  is  of  an  infectious  char- 
acter we  intermit  the  manual  exploration  of  this  locality.  As  to  the 
stay  in  the  hospital  of  this  series  in  general,  it  has  been  lessened.  Our 
statistics  show  an  average  decrease  of  three  days.  "Were  we  to  have 
struck  the  average  of  158  cases  it  Avould  have  been  still  two  days 
shortened  for  the  159th  patient  suffered  with  a  prolonged  broncho- 
pneumonia and  remained  in  the  hospital  over  three  months.  The 
wound  infection,  which  was  8.2  per  cent  in  the  first  series,  dropped 
to  4.4  per  cent  in  the  second.  Phlebitis  in  one  series  was  2.5  per  cent 
in  the  first,  and  2.2  per  cent  in  the  second.  As  will  be  seen  in  the  com- 
parative statistical  table  which  shows  several  other  aspects  of  con- 
valescence, the  results  in  the  second  excel  those  of  the  first.  As  to 
positive  cures  of  the  entire  series,  the  results  are  about  the  same. 
When  it  comes  to  the  relative  difference  between  the  qualified  im- 
provements and  the  unimproved,  our  statistics  are  distinctly  in  favor 
of  the  cholecystectomized  patient.  In  other  words,  it  would  appear 
tliat  the  total  removal  of  the  gall  bladder  might  be  extended  to  still 
a  larger  percentage  of  cases.  We  hesitate,  however,  to  make  this 
suggestion,  for  we  feel  convinced  that  the  probability  of  improve- 
ment lies  in  lessening  the  numl)er  of  drainage  cases,  and  we  are  in 
full  accord  with  Willis  and  others  who  advocate  this  reduction  on  a 
Avell  grounded  statistical  l^asis.     In  symptomless  cases  of  cholelithiasis. 

Table  I 

Comparative  .Statement  of  Simple  and  Combined  Gall  Bl.adder  Operations 

Series  from  1914  to  1922 

By  Charles  A.  Behnev,  M.D.,  Philadelphia,  Pa. 
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we  are  substituting  the  ideal  operation.  A  cliolec^-stotomy  with  clo- 
sure of  tlie  gall  bladder  is  a  highly  satisfactory  procedure,  and  like- 
wise an  uncomplicated  cystectomy  is  equally  safe  without  drainage. 
An  increase  in  the  number  of  cures  M'ill,  therefore,  in  our  opinion  ])e 
facilitated  greatly  hy  less  drainage,  for  the  untoward  symptoms  whicli 
throw  discredit  upon  gall  bladder  surgery  are  largely  to  be  credited 
to  this  error.  Finally,  at  least  a  ten  per  cent  margin  must  be  left 
A\hi('h  will  include  the  unimproved  class.  In  this  discard  will  be 
found  cases  in  which  the  I'esults  of  the  biliary,  pancreatic,  and  gastric 
disturbances  are  so  advanced  Avhen  any  operation  is  performed,  that 
they  are  really  l)eyond  the  possibility  of  relief  l)y  surgery. 

As  we  have  studied  the  chronic  cases  the  same  surgical  cry  arises 
as  in  many  other  diseases  amenable  to  the  benefits  of  any  early  opera- 
tion, for  Ave  so  often  find  that  the  uncured  patient  who  has  suffered 
repeated  attacks  running  over  years  has  passed  the  sui'gical  boundary, 
because  they  are  no  longer  suffering  solely  from  disease  of  the  gall 
bladder  but  from  a  chronic  infection  of  the  biliary  and  pancreatic 
systems  with  the  adjacent  anatomy  so  changed  that  nothing  will 
restore  it,  hence  a  persistently  disabling  or  lethal  disturbance  of 
function  Avill  continue  after  any  operation.  Too  often  the  attacks 
w^hich  may  be  far  apart,  with  only  moderate  symptoms  of  indigestion 
in  the  interim  are  treated  tentatively  until  an  operation  ceases  to  be 
elective  and  becomes  immediately  urgent.  To  illustrate  this  point  I 
again  quote  Richardson,  who  compared  the  quiescent  gall  bladder 
containing  gallstones,  to  the  phlegmatic  old  farm  horse  which  placidly 
jogs  down  the  counti'y  road,  month  in  and  month  out,  oblivious  to  all 
scares  in  the  roadway,  but  to  the  farmer's  astonishment  some  trivial 
phantom  causes  him  to  run  away  with  more  or  less  tragic  consequences. 
Never  again  can  you  trust  that  horse  for  he  can  no  longer  be 
designated  as  "Old  Safety"  for  he  will  again  run  away.  So  Avitli  the 
quiescent  cholelithiasis  which  finally  pi'ccipitates  a  biliary  colic;  from 
that  time  on  the  ])atient's  safety  is  so  much  jeopardized  by  recurring- 
attacks  that  an  operation  becomes  uneriuivocally  indicated. 

TECHNICAL   POINTS 

AVe  have  followed  to  great  advantage  the  suggestion  of  Crile  in 
determining  whether  to  remove  the  gall  bladder  or  to  employ  tem- 
porary drainage.  The  use  of  a  trocar  for  evacuation  of  the  gall 
bladder  has  always  been  more  or  less  unsatisfactory,  because  it  not 
infrequently  fails  in  its  purpose  and  even  when  successful  the  appear- 
ance of  the  cystic  contents,  unless  actually  purulent,  gives  but  little 
real  evidence  of  decisive  value.  Therefore,  we  bring  the  gall  bladder 
well  up  into  the  field  of  vision  through  Moynihan's  excellent  method 
of  hepatic  traction  and  rotation  which  is  available  in  a  large  propor- 
tion of  cases.    A  small  patch  of  the  gall  bladder  is  then  excised  from 
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Table  II 

Comparative  Statement  of  SnrPLE  axd  Combined  Gall  Bladder  Operatioxs 

Prior  to  l!tl4 

Bv  Frank  I'>.  Block.  M.I)..  Philadkli'HIa,  Pa. 
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the  dome  of  tliis  orjian  and  its  contents  are  emptied  into  a  biliary 
spoon,  from  wliieli  it  is  (piiekly  Avithdrawn  with  a  large  glass  syringe. 
By  carefnl  preliminary  packing  the  peritonenm  will  not  be  contam- 
inated, and  after  the  gall  bladder  is  thns  emptied  and  the  stones,  if 
present,  are  extracted,  its  mncons  membrane  may  be  inspected.  If  of 
a  strawberry  type,  or  if  it  shows  evidence  of  a  chronic  cystitis,  ulcera- 
tion, or  atro])hy,  or  when  there  is  great  thinning  from  overdistention, 
it  is  removed.  Only  when  it  appears  visually  normal  is  it  closed  by  the 
ideal  method.  By  this  direct  inspection,  the  possibility  of  error  as  to 
the  necessity  for  a  choleeystectomy  is  reduced  to  a  minimiun.  In 
our  experience,  therefore,  this  evolution  in  diagnostic  technie  has 
been  of  real  and  positive  value. 

A  second  ])()iiit  as  to  di'ainage.  Tlie  gall  bladder  tubing  must  be 
so  arranged  tluit  llie  incidence  of  postoperative  adhesions  is  reduced 
to  its  lowest  point.  All  too  frerpiently  in  the  past  the  di'ainage  tract 
has  been  estal)lis]ied  thi-ougli  the  ])riniary  alxloiiiinal  incision.  To 
ol)viate  this  erroi',  which  may  incapacitate  the  gall  ])ladder  from 
■jiroper  functioning  l)ecause  of  a  l)ad  analoniic  ])osition,  not  infre- 
(|nen1]y  a  second  stal)  incision  is  made  to  the  rigid  at  a  convenient 
site,  thus  pi'omoting  di'ainage  at  a  more  de])endent  point.  Further- 
more if  tlie  ii'all  bladder  is  dra\\  n  A\ell  aAvav  from  the  duodenum  and 
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Tahij.:  Ill 
Comparative  Sti'dy  of  Cases  Prior  to  1914 
By  Frank  B.  Block,  M.D.,  PiiiLiVDEi.PiiiA,  Pa. 

JS  ::  CMC  E  £2 

•^  O     r-     <"  O  —  .2 

o        ^  ^         «   -^ 

tn o u :- 

Average  days  in  liosiiitaJ  : 

Choiecystectoiiiy  27.9  21). 0  24  28..", 

Cholecystostdiiiy  28.9  29.1  2S.()  28.9 

Cures: 

Cholecystoctoniy  15  7  2  74.2% 

Cliolecystostoniy  23  30  17  73.6% 

Marked  Improvenn  nf : 

Cholecy-^tcctomy  4  3  0  19.3% 

Cliolecystostoniy  17  3  12.1% 

Sliglit  ItHprovetrif  nf  : 

Cholecystoetoiuy  0  0  0  0 

Cliolecystostoniy  2  3  0  u.5% 

Xo  Impravemeitt : 

Cholecystectomy  0  12  6.5% 

Cliolecystostoniy  0  8  1  7.7% 

Died: 

Cholecystectomy  110  5% 

Cholecystostomy  10  0  4.5% 

Eetwrned  for  Operation  : 

Cholecystectomy  0  10  2.5% 

Cholecystostomy  0  7  0  6.4% 

(2  cases  reo2)eiate(l  upon  were  done  in  other  clinics) 

Symptoms  Present  in   104  Cases: 

Indigestion     54.7% — 57  cases 

Pain    89.47o— 93  cases 

.lauiidicc   34.6% — 36  cases 

l^ylorus  tlu'  yastrie,   duodenal,   or  hdiary  fuiiftioiis  are   subjected   to 
much  less  postoperative  disturbance  in  the  event  of  adhesions. 

As  to  the  drainage  tube  ^xe  have  utilized  to  great  advantage  a  self- 
retaining  vesical  rubber  catheter,  which  is  protected  against  kinking 
by  a  specially  constructed  ductile  metal  tube  inserted  to  the  bulb 
of  the  catheter  of  sufficient  length  to  conduct  it  through  the  incision. 
By  the  use  of  this  very  satisfactory  device,  the  drainage  canal  is  ren- 
dered fully  adjustable  to  the  wound,  which  is  a  source  of  much  greater 
comfort  to  the  patient  during  the  days  of  drainage.  A  stiff  tube  may 
be  most  distressing  and  a  soft  rubber  one  may  be  the  cause  of  actual 
danger  through  Iv'inking  and  blockage. 

CONCLUSIONS 


In  the  coiii)iai'ative  study  of  the  two  accompanying  tables  one  may 
summarize  tlie  outstanding  points  as  follows  in  favor  of  chole- 
cystectomy. The  i)osto]'>erative  convalescence  is  decidedly  better,  the 
percentage  of  cures  is  lai-gei-.  the  mortality  is  less,  and  surgical  com- 
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Table  IV 

Comparative  Results  of  Cholecystectomy  axd  Cholecystostomy 
Series  from  1914  to  1922 

By  Charles  A.  Beiixey,  M.D.,  Phh.adelphia,  Pa. 

^  o  —     >>  --"H 

'■Z  °  ^  o  —  S 

"i-u        "Soil      "SSrtS 

'j^ y y 

Average  days  in  hospital: 

Cholecystectomy  2~).9  27.4  2.3.6 

Cholecystostomy  25.2  24.8  2.3. .5 

Cures : 

Cholecystectomy  75.7%         79.5%       100.0%, 

Cholecystostomy  .33. .3%         43.5%         85.7% 

Marked  Improvemeni : 

Cholecystectomy  6.4%  9.1%  0 

Cholecystostomy  16.6%         30.4%  0 

Slight  Improvement : 

Cholecystectomy  16.2%  6.8%  0 

Cholecystostomy  25.0%  8.7%         14.3% 

No  Improvement  : 

Cholecystectomy  0  4.5%  0 

Cholecystostomy  25.0%         17.4%  0 

Died: 

Cholecystectomy 

Cholecystostomy  (Combined  Mortality) 

Symptomatolog  y : 

Indigestion    90.4%  cases 

Pain    78.4%  cases 

Jaundice    23.2%    cases 


26.3 
24.3 

80.2%, 
47.6%o 

6.6% 
21.4% 

11.0% 
14.3% 

2.2% 
10.6% 

4.6% 
1.9%, 


j)lieatioiis  are  in  the  minority.  Against  these  ach'antages  may  be 
credited  as  a  danger,  the  fact  that  shonld  serious  symptoms  arise  in 
the  cholecystectomized  patient  which  demand  a  subsequent  opera- 
tion the  opportunity  for  surgical  alleviation  is  endangered  through 
the  absence  of  tlie  gall  bladder.  Such  operations  are  more  difficult 
and  hazardous,  for  anatomic  orientation  is  greatly  obscured.  How- 
ever, the  possi])ility  of  a  subsequent  operation  is  minimized  by  the 
super'ior  results  foHowiiig  the  removal  of  the  gall  bladder  when  its 
mucous  meml)rane  or  mural  integrity  has  been  seriously  impaired. 
Such  gall  bladders  under  the  best  of  drainage  do  not  tend  to  spon- 
taneous repair,  but  frequently  the  same  distressing  trend  of  symptoms 
recur  when  the  biliary  fistula  closes.  Less  drainage  and  more  ideal 
operations  when  the  gall  bladder  is  intact,  and  more  cholecystectomies 
and  fewer  cholecystostomies  when  it  is  diseased  would  stand  out  as 
guiding  principles  if  our  observations  liave  been  correct. 

The  decision  to  subject  a  ])ali(Mit  1o  an  o])eration  for  a  gall  bladder 
lesion  in  the  pi-esence  of  some  nuijor  or  minor  abdominal  or  gynecol- 
ogic ailment  must  be  arrived  at  oidv  after  a  rigid  Aveiuhing  of  clin- 
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ieal  possibilities  sndi  as  the  condition  of  the  patient  to  witlistancl  the  ad- 
ditional risk  and  the  actual  danger  to  the  patient  without  immediate 
intervention.  In  the  presence  of  two  lesions  it  may  be  wise  to  aban- 
don the  oynecologic  procedure  in  favor  of  the  biliary  trouble  when 
it  is  the  dominant  one.  While  from  the  mere  scanning  of  our  tables 
it  Avould  appear  that  these  combined  operations  carry  a  higher  mor- 
tality danger,  the  analysis  of  results  does  not  sustain  this  criticism, 
for  in  three  instances  the  second  operation  was  too  trivial  to  bear 
lethal  weight  in  the  outcome.  In  one  there  was  a  simple  appendectomy, 
in  a  second  a  small  hemorrhoid  was  ligated  and  quickly  removed, 
while  in  a  third  a  small  uncomplicated  dermoid  cyst  was  excised.  The 
primary  mortality  danger  should  always  stand  as  a  bnrrier  to  a  second 
operation  if  it  seems  to  increase  tlie  liazards;  on  the  other  hand  to  send 
a  nervous  or  apprehensive  woman  from  the  surgical  table  wnth  the 
prospect  of  a  second  ordeal  facing  her  is  like  suspending  the  sword 
of  Damocles  over  her  head.  However,  in  these  crucial  decisions  a 
safe  dictum  is,  "In  case  of  doubt,  defer  the  second  operation  to  a 
more  propitious  time." 

DISCUSSION 

DR.  REUBEX  PETERSON,  Ann  Arbor,  Michigan.— I  have  looked  up  my  statis- 
tics, but  did  not  have  time  to  find  out  the  end  results  of  the  cases. 

I  find  that,  so  far  as  operations  for  gall-stones  are  concerned  my  practice  is 
quite  like  Dr.  Clark's.  Since  1914,  when  I  reported  1066  cases  of  gall-stones  found 
during  abdominal  operations,  there  were  135  cases  of  gall-stones  present  and  57  of 
these  cases  were  operated  on ;  there  were  55  cholecystotomies  but  only  2  cholecystec- 
tomies. 

Since  1914  I  find  that  I  have  been  following  the  trend  of  surgical  opinion  and 
have  removed  the  gall-bladder  more  frequently.  Since  1914  there  have  been  934 
cases  where  the  abdomen  has  been  opened  and  the  gall-bladder  palpated,  and  of 
this  number  there  were  81  cases  in  which  gall-stones  were  found;  36  out  of  the  81 
eases  were  operated  upon.  There  were  24  cholecystotomies  and  12  cholecystectomies, 
showing  that  we  have  been  removing  the  gall-bladder  much  more  frequently  than  we 
did  in  the  first  series.  It  must  be  remembered  that  my  operative  material  is  almost 
entirely  gynecologic  and  that  gall-bladder  disease  or  gall-stones  is  not  the  primary 
disease. 

It  may  interest  you  to  know  that  of  2000  cases,  where  the  gall-bladder  was 
palpated  in  the  presence  of  pelvic  disease  10.8  per  cent  showed  gall-stones.  It 
shows  the  g}Tiecologist  must  be  prepared  to  deal  with  gall-stones  when  he  opens  the 
abdomen  for  the  purpose  of  dealing  with  other  disease. 

It  seems  to  me,  that  Dr.  Clark  is  entirely  right  when  he  says  that  the  post- 
operative course  of  patients  who  have  had  cholecystectomies  performed  is  much 
better  than  where  the  gall-bladder  has  been  drained.  Of  course,  he  speaks  of  the 
old  days  when  we  were  afraid  of  peritonitis  resulting  from  such  drainage.  We 
stitched  the  gall-bladder  to  the  peritoneum  and  not  infrequently  symptoms  would 
result,  but  those  days  have  gone  by,  and  when  a  tube  is  used  now,  the  gall-bladder 
is  dropped  back  into  its  original  position.  However,  generally  it  may  be  stated 
that  patients  have  a  much  better  convalescence  where  the  gall-bladder  is  removed, 
and  their  convalescence  is  but  slightly  if  any  prolonged. 
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I  must  say  I  am  Ijecoming-  more  and  more  conservative  about  combined  opera- 
tions. There  is  a  tendency  on  the  part  of  our  younger  men  to  remove  the  gall- 
bladder after  the  pelvic  disease  has  been  cared  for.  That  is  a  perfectly  natural 
tendency  because  they  want  the  experience,  but  personally  I  am  becoming  more  and 
more  conservative  in  this  regard.  I  remember  once  taking  out  a  kidney  through  a 
posterior  incision  in  which  the  peritoneum  was  exposed,  and  bulging  through  the 
peritoneum  was  a  largo  gall-bladder  filled  \\-ith  stones.  My  assistant  be- 
came very  much  excited  and  said,  "Of  course,  you  are  going  to  remove  these  gall- 
stones?'' I  said  to  him,  "Considering  the  condition  of  this  patient,  the  gall-bladder 
looks  very  well  where  it  is;  we  will  let  well  enough  alone."  And  that  is  my  position 
at  the  present  time.  "We  want  to  do  everything  for  the  patient,  but  we  are  very 
conservative,  and  want  to  be  sure  that  tlie  additional  operation  on  the  gall-bladdor 
will  not  endanger  her  life. 

DR.  .JOSEPH  BRETTAUER,  Xew  York.— While  Dr.  Clark's  paper  is 
extremely  interesting,  I  do  not  intend  to  discuss  it,  but  want  to  express  my  surprise 
at  the  possibility  of  reporting  a  series  of  159  cases  of  gall-bladder  disease,  admitted 
during  a  comparatively  short  space  of  time  to  a  gynecological  department.  No 
further  discussion  as  to  the  competency  of  gynecologists  to  perform  this  operation 
is  necessary,  because  a  thorough  surgical  training  is  one  of  the  prerequisites  for 
gynecological  operative  work.  The  case  mentioned  in  which  a  densely  adherent  der- 
moid cyst  and  the  gall-bladder  were  removed  at  the  same  time  is  one  about  which 
opinion  will  differ  regarding  the  propriety  of  such  a  procedure.  I,  for  one,  would 
consider  the  removal  of  an  adherent  dermoid  cyst  a  sufficiently  serious  interference 
for  one  occasion. 

DR.  THOMAS  J.  AVATKIXS,  Chicago.— The  preoperative  history  of  gall-stones 
in  gynecologic  cases  is  always  important,  if  positive.  A  negative  history  of  gall- 
bladder infection  is  not  of  much  use  as  the  negative  cases  after  operation  almost 
always  recall  a  gall-bladder  history. 

The  postoperative  symptoms,  in  my  experience,  are  not  much  more  after  drainage 
than  after  excision  of  the  gall-bladder.  If  one  inserts  a  small  rubber  tube,  carefully 
inverts  the  gall-bladder,  and  drops  it  into  the  abdomen,  using  dry  catgut  as  a  purse- 
string  suture,  there  is  very  little  disturbance  from  drainage.  The  drain  is  allowed 
to  come  away  between  the  first  and  second  week ;  the  suture  holding  it  is  cut  and 
the  tube  allowed  to  escape  as  soon  as  it  becomes  loosened.  With  this  treatment, 
the  cases  with  gall-bladder  drainage  generally  are  not  delayed  in  the  hospital. 

Dr.  Parham,  of  Xew  Orleans,  in  a  recent  editorial  in  Surgery,  Gynecology  and 
Obstetrics,  admirably  stated  the  reasons  why  the  gall-bladder  should  not  be  excised 
except  for  cause.  I  entirely  concur  in  what  he  said.  The  gall-bladder  is  often 
wrongly  alluded  to  as  a  useless  organ.  The  gall-bladder  never  atrophies  except  as 
a  result  of  disease.  If  it  were  a  useless  organ,  it  would  atrophy  as  a  result  of  ab- 
sence of  function. 

DR.  S.  M.  D.  CLARK,  Xkw  Orleans,  Louisiana. — I  notice  that  there  is  a  ten- 
dency among  gynecologists  to  speak  of  the  gall-bladder  with  a  certain  degree  of 
apology,  as  though  they  were  infringing  upon  a  territory  to  which  they  had  no  right. 
Inasmuch  as  Marion  Sims  and  Lawson  Tate  were  pioneers  in  this  work,  it  seems  to 
me,  that  by  right  of  priority  there  is  no  need  of  apology.  Xo  one  should  do  ab- 
dominal work  unless  he  is  in  a  position  to  competently  dispatch  any  disease  of  the 
bile  fjassages.  Latterly  cholecystectomy  has  greatly  predomina,ted  cholecystotomy, 
and  now  the  question  of  drainage  after  cholecystectomy  is  under  active  discussion. 
I  would  like  to  ask  Dr.  Clark  what  is  his  custom  in  the  matter  of  drainage.  In 
some  cases  wherein  I  did  not  drain  there  was  a  dark  colored  fluid  that  oozed  from 
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the  wound  ou  al)out  the  eiglitli  or  tenth  day  and  I  felt  that  had  1  left  in  a  small 
rul>l)er  dam  drain  that  this  would  not  have  occurred. 

DR.  RIOHABD  R.  SMITH,  Grand  Rapids,  Michigan.— I  believe  the  time  has 
come  if  it  did  not  long  since  arrive,  when  we  should  divorce  our  gall-bladder 
surgery  from  pelvic  surgery.  I  believe  we  should  not  regard  a  coexisting  gall-bladder 
lesion  as  simply  an  incidence  in  a  patient  who  presents  herself  with  a  pelvic  lesion. 
The  surgery  of  the  gall-bladder  and  ducts  is  attended  by  quite  as  great  difficulties 
and  loquires  quite  as  great  care  and  skill  as  pelvic  work. 

A  gall-bladder  operation  demands  the  same  sort  of  approach  that  we  make  when 
we  go  into  the  pelvis.  It  requires  not  only  an  ample  incision,  but  also  close  and 
careful  inspection  of  the  gall-bladder,  the  changes  in  which  may  be  slight.  It 
requires  palpation  and  examination  of  the  common  duct  and  the  head  of  the  pan- 
creas, the  stomach,  duodenum  and  liver.  If  we  gviiecologists  are  to  do  this  work, 
it  should  be  done  as  thoroughly  as  we  would  do  any  sort  of  pelvic  surgery.  There 
are  perhaps  exceptions  to  the  rule,  but  generally  speaking,  these  two  fields  should  not 
be  operated  at  the  same  time.  If  a  patient  presents  herself  with  a  pelvic  lesion, 
and  we  determine  that  she  has  also  a  lesion  in  the  right  upper  abdomen,  both  should 
be  given  the  consideration  that  our  experience,  and  that  of  the  general  surgeon, 
show  they  demand.  It  is  permissible  under  such  circumstances  to  examine  the  other 
field  at  the  time  of  operation,  but  rarely  to  operate  it.  I  think  we  might  as  reason- 
ably expect  to  do  good  pelvic  work  at  the  conclusion  of  a  gall-bladder  operation 
as  to  do  a  really  good  operation  on  the  gall-bladder  and  ducts  at  the  end  of  a 
pelvic  operation. 

Good  surgery  in  either  field  demands  too  much  time  and  makes  too  many  demands 
upon  tiie  strength  of  our  patient  in  the  majority  of  instances  to  iiermit  of  both  being 
invaded  at  the  same  time.  I  would,  therefore,  make  a  plea  to  regard  them  as  sepa- 
rate important  lesions,  demanding  two  attacks  instead  of  one. 

DR.  JAMES  E.  KING,  Buffalo,  Xew  Yokk.— I  would  like  to  ask  Dr.  Clark 
whether  in  any  of  these  cases  of  cholecystectomy  he  has  had  any  return  of  the 
sj-mptoms  of  a  cholelithiasis;  in  other  words,  cases  of  mechanical  stone  formation. 
I  have  had  three  such  cases  come  under  my  observation  within  a  comparatively  short 
time. 

DR.  HOWARD  A.  KELLY,  Baltijioke,  Maryland.— I  should  like  to  speak  on 
the  subject  from  two  or  three  standpoints.  Back  in  the  nineties  I  wrote  an  article 
on  exploration  of  the  whole  abdomen  every  time  it  is  opened  for  pelvic  work.  One 
of  the  immediate  fruits  of  following  such  a  course  was  that  I  speedily  found  many 
cases  of  gall-stones. 

The  next  point  is  this:  we  ought  to  make  a  much  more  careful  note  of  digestive 
symptoms  in  our  pelvic  disease  histories,  for  I  have  often,  in  taking  a  retrospective 
history  (after  operation)  found  that  the  patients  had  had  quite  distinct  gall-stone 
attacks  not  noted,  even  in  the  case  of  otherwise  carefully  taken  histories.  Given  a 
case  that  has  symptoms  referable  to  the  gall-bladder,  where  tlie  seriousness  of  the 
operation  below  does  not  forbid  it,  I  have  been  in  the  habit  of  opening  the  gall- 
bladder and  getting  out  the  stone  by  running  my  hand  through  the  lower  incision, 
and  pushing  the  gall-stone  up  against  the  abdominal  wall,  making  a  small  opening 
there  and  everting  the  gall-bladder  and  taking  out  the  stones  extraperitoneally, 
then  sewing  up  the  gall-bladder,  and  dropping  it  back.  This  is  very  quickly  done, 
is  a  simple,  safe,  and  technically  good  operation. 

As  to  cholecystectomy,  perhaps  I  ought  not  lo  express  an  opinion  because  my 
experience  is  small,  but  there  are  cases  where  it  is  better  to  do  something  more 
than  eholecystostomy,  particularly  in  those  cases  where  there  is  a  hard,  infected  gall 
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bladder,  a  nasty  case  for  extirpation  in  a  fat  woman.  These  cases  I  have  opened  up 
with  a  liberal  incision,  surrounded  the  gall-bladder  on  all  sides  with  gauze,  cleaned 
out  the  interior  with  carbolic  acid,  then  curetted  out  thoroughly  and  removed  the 
mucosa,  leaving  the  outer  coats  of  the  gall-bladder,  and  then  dropped  the  gall- 
bladder back.     These  patients  have  done  well. 

DR.  J.  "WESLEY  BOVeE,  "Washixgtox,  D.  C— I  believe  that  doing  this  work 
haphazardly  is  dangerous.  "When  we  attempt  to  do  work  on  the  gall-bladder  we 
cannot  stop  with  exploration  of  the  abdomen  or  the  gall-bladder,  but  we  must  ex- 
plore the  cystic  and  common  ducts,  and  perhaps  the  hepatic  duct,  because  in  a 
large  percentage  of  cases  we  remove  gall-bladders  and  leave  an  involved  common 
duet. 

DR.  CLARK  (closing). — "When  my  paper  is  published  it  will  be  noted  that  in  a 
large  number  of  these  coincident  operations,  the  gynecologic  procedure  was  a  simple 
routine  one,  free  from  danger,  and  not  prolonged.  Under  such  conditions  I  feel 
that  the  gynecologist  is  lamentably  derelict  if  he  does  not  proceed  with  the  other 
operation  at  once.  One  operation  carries  its  inevitable  influence  great  or  small  upon 
the  nervous  system  of  the  patient  and  to  be  told  after  the  first  that  a  second  awaits 
her,  the  succeeding  interval  is  a  most  trying  ordeal.  Therefore,  it  is  vitally  im- 
portant to  weigh  the  situation  most  carefully  and  proceed  at  once  if  the  outlook  is 
good.  I  am  sure  that  our  statistics  will  testify  to  our  conservative  attitude.  Also 
in  many  other  cases  not  recorded  here  the  second  operation  has  been  deferred  until 
a  more  propitious  opportunity. 

Dr.  Brettauer  has  criticized  the  two  operations  in  the  fatal  case  when  a  dermoid 
cyst  was  removed  and  a  cholecystectomy  immediately  followed.  In  this  case  the 
gall-bladder  sjTnptoms  were  quite  positive  and  the  cystectomy  was  easy.  I  am 
certain  that  were  any  of  you  to  be  confronted  by  a  similar  complex,  that  you  would 
realize  the  wisdom  of  this  course  unless  the  operator  lias  a  rooted  objection  to  such 
coincident  operations  on  principle.  Each  of  us  must  travel  the  road  best  suited  to 
his  methods  of  dealing  with  the  issues  at  stake.  I  have  been  impressed  for  some 
time  with  the  fact  that  many  g}'necologists  cleave  so  closely  to  a  special  line  that 
when  they  are  confronted  with  some  abdominal  condition  that  is  not  of  a  strictly 
gynecologic  nature  their  judgment  and  surgical  technic  is  not  of  the  same  high 
order,  and  the  interest  of  the  patient  suffers.  In  response  to  Dr.  Brettauer 's  ques- 
tion as  to  the  number  of  these  cases  coming  from  a  gjTiecologie  ward,  I  may  say 
that  a  very  large  percentage  have  been  private  patients.  My  scholastic  function 
is  to  teach  gjmecology  and  these  cases  are  not  employed  for  demonstration  purposes 
before  our  students.  My  friend  and  colleague,  Dr.  Edward  Martin,  put  this  ques- 
tion in  a  very  clear  way  in  answer  to  my  invitation  to  be  present  when  I  operated 
upon  a  patient  whom  he  had  previously  submitted  to  a  gastroenterostomy  for  a 
gastric  lesion,  presumably  of  benign  character.  Subsequently  a  large  movable  tumor 
developed  in  the  pelvis  and  she  was  referred  to  the  gynecologic  wards.  I  suggested 
that  he  be  present,  so  that  he  might  deal  with  any  complication  or  operative  sequel 
in  the  upper  abdomen.  He  said,  "Can  any  one  draw  a  line  across  any  part  of  an 
abdomen  and  say,  above  or  below  this  line,  I  am  proficient,  but  I  dare  not  go  beyond 
it?  Should  you  find  any  condition  in  tlie  upper  abdomen  reiiuiring  surgical  inter- 
vention, go  ahead  with  it." 

As  to  Dr.  "Watkins'  preference  for  cholecystostomy,  it  has  been  interesting  to  us, 
as  we  have  analyzed  our  statistics  to  find  that  our  preconceived  ideas  along  similar 
lines  of  thought  have  not  been  confirmed.  I  am  convinced  that  were  Dr.  "Watkins 
to  make  a  careful  study  of  postoperative  results  in  his  own  patients  he  would  find 
more  than  he  now  anticipates  who  are  still  dyspeptics. 

In  answer  to  Dr.  Clark  of  New  Orleans,  I  would  liazard  the  opinion  tliat  one  of 
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tlie  chief  disadvantages  of  the  drained  cases  arises  from  postoperative  adhesions, 
and  that  more  ideal  operations  when  the  gall-bladder  is  conserved  will  eliminate  a 
considerable  number  of  bad  results. 

Dr.  King  asks  as  to  the  subsequent  formation  of  gall-stones.  This  sequel  is  a 
rare  one.     More  frequently  the  stone  has  been  left  behind  at  the  first  operation. 

In  the  presence  of  an  empyema  of  the  gall-bladder,  we  follow  the  same  plan  as 
that  announced  by  Dr.  Kelly.  In  the  presence  of  pus,  it  is  hazardous  to  remove  an 
adherent  gall-bladder.  In  such  cases,  drainage  and  a  "quick  get  away"  is  the  best 
policy.  Later  the  debris  of  the  pyogenic  storm  may  be  removed  if  they  give  dis- 
abling symptoms. 


THE    LIFE   HISTORY    OF    OVARIAN   HEIMATOMAS 
(HEMORRHAGIC  CYSTS)   OF  ENDOMETRIAL 

(:\rrLLERiAN)  type 

By  Johx  a.  Sampson',  M.D. 
Albany,  X.  Y. 

(From  the  Gynecological  and  FafJioloffical  Departments  of  the  Albany  Hospital  and 
the  Albany  Medical  College.) 

NEXT  to  leiomyoma  of  the  uterus,  the  pathologic  conditions  aris- 
ing from  the  implantation  of  epithelium  -which  escapes  from  the 
fallopian  tubes  into  the  peritoneal  cavity,  pro])al)ly  furnisii  the  most 
frequent  pelvic  lesions  found  at  operation  in  Avomen  hetween  the 
ages  of  thirty  and  the  menopause.  I  have  encountered  thirty-seven 
cases  with  these  lesions  during  the  year,  May  1,  1921,  to  ^lay  1.  1922, 
in  170  alidominal  operations  for  pelvic  disease  in  Avomen  between 
thirty  and  fifty  years  of  age  (in  over  twenty  per  cent  of  these  pa- 
tients) ;  and  six  additional  cases,  three  under  thirty  years  of  age  and 
three  over  fifty.  One  of  tlie  latter  had  not  reached  the  menopause. 
The  epithelium  primarily  giving  rise  to  these  implantations  is  derived 
from  or  through  the  fim])riated  ends  of  the  fallopian  tubes.  It  lodges 
either  on  the  sui-face  of  the  ovaries  or  on  the  peritoneal  surface  of  the 
other  pelvic  structures,  especially  those  in  the  culdesac.  or  on  both 
the  ovaries  and  the  pelvic  peritoneum,  and  develops  into  glands  or 
tubules  (adenomas)  of  endometrial  (miillerian)  tyjie.  Tlie  primary 
peritoneal  implantation  adenomas  are  usually  small  and  insignificant, 
l)ut  may  spread  and  become  invasive.  The  implantations  on  the 
ovary  invade  the  tissues  of  that  organ,  and  as  a  result  of  their  reaction 
to  menstruation  develop  into  superficial  or  deep  hematomas  (hem- 
orrhagic or  menstruating  cysts)  of  endometrial  (miillerian)  type, 
which  usually  perforate  into  the  peritoneal  cavity.  Perforation  oc- 
curs in  the  superficial  ovarian  hematomas  while  they  are  still  small, 
a  few  millimeters  in  diameter.  On  the  other  hand,  the  hematomas 
developing  in  tlie  deeper  tissues  of  the  ovary  may  attain  a  much 
larger  size,  from  1  to  9  cm.  in  diameter  before  perforation  occurs. 
The  material  escaping  fi-om  the  ])erforation  of  the  ovai-ian  liematoma, 
whether  the  lalter  is  small  or  large  may  carry  with  it  epithelium 
which  is  cast  off  from  its  liiiiim-  liy  iiiciisl  i-nat  ion.  This  epitliolium 
may  give  rise  to  secondai'v  implanlal  ions  wliicli  ai'i'  often  appai-ciitly 
more  invasive,  and  liave  a  widei-  (list  rilmtion  than  the  piii.iary  (original) 
pelvic  iin])laiits.     The  o\ai'y  may   he  looked   upon   as  an   intermediary 
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liost  ill  tlu'  dev(_'l()i)iiu'iit  of  iin])l;inTation  adenoma  of  mullerian  type 
but  not  as  an  essential  one.  The  implantation  adenomas  of  uterine 
and  tubal  (mullerian)  type  in  the  ovary  may  also,  possibly,  be  a 
source  of  ovarian  cysts  and  carcinoma. 

All  implantation  adenomas  of  endometrial  (mullerian)  type  should 
be  of  wreat  pathologic  interest,  as  they  are  sometimes  of  great  clinical 
importance.  This  is  especially  true  of  the  ovarian  hematomas  of  en- 
dometrial type  and  the  implantations  arising  from  their  perforation. 
It  is  the  life  history  of  these  ovarian  hematomas  -which  I  wish  to  pre- 
sent in  this  communication. 

In    a    paper    entitled    Perforating   Hemorrhagic    (Chocolate)    Cysts 
of  the  Ovary, ^  presented  at  the  last  meeting  of  the  American  Gyne- 
cological  Society    (June   3,   1921),   I   reported   twenty-three   cases   of 
ovarian  hematomas  of  endometrial   type.     All   these   cases   occurred 
in  my  own  jn-actice,  and  fourteeji  of  them  were  observed  during  the 
previous   year.      The   hematomas    described    in    this    series   varied    in 
size  from  1  to  0  cm.  in  diametei-.  most  of  them  being  from  2  to  4  cm. 
They  A\ere  l)ilateral  in  eight  of  the  twenty-three  cases.     A  perforation 
had  occurred  in  all  of  the  twenty-three  cases  and  A\as  found  on  the 
lateral,  or   on  the  free  surface   of  the   ovary.     In   all   siieeimens  the 
tubes  Avere   apparently  patent.     At  the  operation  the  cyst  or  ovary 
was  found  to  l)e  adlierent.  aiul  in  fi-eeing  it  tlie  "chocolate"  like  con- 
tents   escaped    liecaiise    a    previous    perforation,    which    had    become 
sealed  by  whatever  structure  the  ovary  had  become  adherent  to,  was 
reopened  or  the  wall  of  the  cyst  Avas  torn.     Adhesions  were  present 
in  all  cases  and  these  varied  greatly  in  location  and  extent.     They 
Avere  found  about  the  ovary  at  the  site  of  the  perforation,  in  the  nat- 
ural pockets  and   folds  of  tlie   ]ielvis  where  material    escaping   from 
such  a  perforation  would  be  ai^t  to  lodge,  and  especially  in  the  eulde- 
sac.     AVhen    slight,    they    sinndated    the    adhesions    resulting   from    a 
pelvic  jieritonitis  of  tubal   origin  :  but  the  adhesions  in  the  culdesac 
were  sometimes  accompanied  by  such  a  marked  reaction  as  to  resem- 
ble malignancy.     A  histologic  study  was  made  of  the  tissue  involved 
in  the  adhesions  in  fourteen  of  the  twenty-three  specimens  and  aden- 
oma of  endometrial  type  was  found  in  thirteen  of  these.     I  concluded 
that  these  ovarian  hematomas  were  a  source  of  many  of  the  adenomas 
of  endometrial  type,  so-called  adenomyomas,  found  in  the  pelvis  and 
not  continuous  with  the  mucosa  of  the  uterine  cavity.     The  adenomas 
in  these  thirteen   cases   could  have   arisen  from  the   implantation  of 
epithelium  carried  Avith  the  contents  of  the  ovarian  hematoma  escap- 
ing through  the  perforation.     They  Avere  compared  Avith  the  perito- 
neal implantations  arising  from  tlie  perforation  of  a  malignant  ovar- 
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Fig.  1. — Two  of  the  most  fretiuent  situations  of  the  fimbriated  ends  of  the  normal  fallopian 
tubes   (x   5/6). 

View  of  the  pelvic  contents  as  seen  at  operation:  loops  of  the  intestine  lifted  out  of  the 
pelvis,  and  the  uterus  drawn  forward  without  disturbing  the  relation  between  the  fimbriated 
ends  of  the  tubes  and  the  ovaries.  The  tube  is  usually  longer  than  the  distance  from  the 
cornu  of  the  uterus  to  the  distal  pole  of  the  ovary  and,  as  the  fimbriated  end  is  freely  mov- 
able, the  latter  is  readily  pushed  into  various  situations  by  the  contents  of  the  pelvis.  The 
distal  pole  of  the  ovary  frequently  projects  beyond  its  attachment  to  the  suspensory  ligament 
in  such  a  manner  as  to  form  a  groove  between  it  and  the  suspensory  ligament  (see  arrow  in 
insert  A).  The  distal  portion  of  the  tube  often  slips  into  this  groove  and  the  fimbriated  end 
of  the  tube  is  freauently  situated  beneath  or  lateral  to  the  ovary,  with  its  opening  directed  to- 
wards the  surface  of  that  organ  by  the  "tether"  like  action  of  the  free  margin  of  the  meso- 
salpinx (tubal  tether,  t.t.)  to  which  the  lower  fimbriae  of  the  tube  are  often  attached.  Should 
the  distal  pole  of  the  ovary  not  project  beyond  the  insertion  of  the  suspensory  ligament  (see 
insert  Bj  the  fimbriated  end  of  the  tube  slips  down  mesial  to  the  ovary  and  is  often  tucked 
beneath  that  organ,  the  tubal  "tether"  (t.t.)  directing  the  fimbriated  opening  towards  the  sur- 
face of  the  ovary.  This  mechanism  of  the  "tubal  tether"  would  facilitate  the  ovum's  escape 
into  the  lumen  of  the  tube  in  ovulation:  this  same  close  anatomical  relation  between  the  fim- 
briated end  of  the  tube  and  the  surface  of  the  ovary  would  also  permit  epithelium,  escaping 
from  the  fimbriated  end  of  the  tube  or  through  its  lumen,  to  become  implanted  on  the  surface 
of  the  ovary.  The  various  physiologic  changes  in  the  pelvic  contents  would  also  cause  the 
fimbriated  end  of  the  tube  to  brush  against  the  structures  in  the  culdesac.  Should  implanta- 
tion adenoma  arise  from  epithelium  escaping  from  the  tube,  we  should  expect  to  find  these 
implantations  most  frequently  on  the  lateral  and  under  surface  of  the  ovaries,  and  on  the 
posterior  surface  of  the  lower  portions  of  the  broad  ligament,  the  uterus  and  in  the  bottom 
of  the  culdesac;  especially  about  the  uterine  attachments  of  the  uterosacral  ligaments.  It  is 
in   these   situations   that   the    early   implantation    adenomas   are   most    often    found. 


JOHN    A.    SAill'SOX 


59 


ian  cyst.  I  added:  "I  cannot  state  that  these  ovarian  hematomas 
of  endometrial  type  are  the  only  canse  of  ectopic  pelvic  adenomas." 

I  have  discarded  tlie  term  ''perforating-  hemorrhasjic  cysts"  as 
applied  to  this  condition,  becanse  perforations  may  occur  in  other 
varieties  of  ovarian  hematomas.  I  noAv  refer  to  them  as  hematomas 
or  hemorrhagic  cysts  of  endometrial  (miillerian)  type.  Their  epi- 
thelial lining,  where  present,  is  similar  to  that  found  in  the  hema- 
tomas due  to  the  retention  of  "menstrual"  blood  which  occur  in  the 
adenomyomas  of  the  uterus  derived  from  the  uterine  mucosa,  and  the 
blood  in  the  ovarian  hematomas  is  also  apparently  of  menstrual 
origin. 

In  the  first  communication  I  described  small  hemorrhagic  areas  in 
the  ovaries  of  three  patients  who  had  been  operated  upon  during 
their  menstrual  period.  Histologically  these  areas  proved  to  be  due 
to  hemorrhage  about  or  into  a  .space  lined  by  tissue  of  endometrial 
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Fig.  2. — (Case  5).  Implantation  adenoma  of  endometrial  type  on  the  lateral  surface  of  the 
left  ovary,  and  the  lateral  and  under  surfaces  of  the  right  ovary.  View  of  the  posterior  sur- 
face of  the  uterus  and  tubes,  with  the  ovaries  turned  upwards,  exposing  their  lateral  surfaces 
(x  4/5).  Implantation  adenoma  was  found  only  on  the  surfaces  of  the  ovaries  as  indicated. 
The  lateral  and  under  surfaces  of  the  ovaries  arc  the  portions  of  the  ovaries  most  frequently 
found  in  contact  with  the  limbriated  extremities  of  the  tubes  (Fig.  1).  The  patient  was  men- 
struating the  day  of  the  operation,  and  the  implantations  appeared  like  miniature  strawber- 
ries. For  colored  photomicrograph  of  a  microscopic  section  of  one  of  the  adenomas  shown 
on  the  surface  of  the  right  ovary,  see  Fig.  28.  Fig.  29  shows  a  colored  photomicrograph  of  a 
section  through  the  adenoma  on  the   surface  of  the  left   ovory. 


(miillerian)  type.  I  stated  that  I  believed  these  gland-like  spaces 
were  lined  by  epithelium  of  endometrial  type  as  shown  l)y  their  struc- 
ture and  by  their  function  (menstruation).  I  also  stated  that  the  ova- 
rian hematomas  described  in  that  paper  might  have  arisen  from  these 
endometrial-like  structures.  At  the  time  the  paper  was  sent  to  the 
Archives  of  Surgery  for  publication  I  had  not  been  able  completely  to 
trace  the  development  of  the  ovarian  hematomas  of  endometrial  type 
from  these  structures,  but  during  the  month  of  August,  1921,  I  did 
so.  A  note  was  added  to  my  paper  as  it  appears  in  the  Transactions 
of  the  American  Gynecological  Society  stating  that  all  the  conditions 
found  in  the  hematomas  described  in  that  paper  had  been  traced  from 
these  endometrial-like  glands  Avhich  reacted  to  menstruation.  It  was 
also  suggested  in  this  note  that  the  gland-like  structures  in  the  ovary, 
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from  which  these  hematomas  develop,  might  arise  from  the  implanta- 
tion of  epithelium  derived  from  or  escaping  through  the  fallopian 
tubes  and  that  implantation  adenoma  in  the  pelvis  might  arise  from  this 
source  as  well  as  from  the  perforation  of  an  ovarian  hematoma. 

At  a  meeting  of  the  Interurban  Surgical  Society  at  Albany,  X.  Y., 
November  25,  1921,  I  presented  the  pathologic  findings  in  twelve 
cases-  in  which  portions  of  the  intestinal  tract  were  involved  by  im- 
plantation adenomas  of  endometrial  type  which  could  have  arisen 
from  epithelium  escaping  from  a  perforated  ovarian  hematoma.     The 


Fig.  3. —  (Case  18).  Implantation  adenoma  of  endometrial  type  on  the  jiosterior  surface  of 
the  lower  portion  of  the  right  broad  ligament,  (a),  the  culdesac  lateral  to  the  rectum  (fc)  and 
the  posterior  surface  of  the  uterus  (c).  \'ie\v  of  the  pelvis  from  above  with  the  uterus  drawn 
upward  (from  sketch  made  at  the  operation,  x  S/6).  The  uterus  was  retroflexed,  and  on  drawing 
it  forward  these  implantations  were  observed.  On  replacing  the  uterus  in  retroflexion  it  was 
noted  that  the  adenoma  (c)  came  in  contact  with  adenoma  (b)  and  I  believe  that  it  was  probably 
a  contact  implantation  from  adenoma  (6).  I  believe  adenomas  (a  and  b)  arose  from  epithelium 
escaping  from  the  right  fallopian  tube.  For  the  gross  appearance  of  the  adenomas  (in  colors) 
see  Figs.  17,  18,  and  19,  and  for  the  histologic  structure  of  adenoma  (b)  see  Fig.  24.  The 
patient  was   operated   upon   the   dav   after  menstruation    had    ceased. 


development  of  the  hematomas  from  the  gland-like  structures  of  en- 
dometrial type  in  the  ovary  was  also  demonstrated  at  this  meeting. 
On  February  11,  1922,  before  the  Harvard  ^Medical  Society  at  Bos- 
ton, ]\Iass.,  1  reviewed  in  a  general  way  the  entire  subject  of  ovarian 
hematomas  and  iiiiphintation  adenomas  of  endimictrial  type.^  As 
stated  at  llial   nuM'tinu-  my  intci'in-clat  ion  of  the   ni-igin  and  develop- 
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iiicnt  i»f  tli('s(»  iniplaiilat  i<iii  adenomas  A\as  as  follows:  Tubal  and  uter- 
ine epithelium  at  times  escapes  into  the  peritoneal  cavity  from  or 
through  the  fimbriated  end  of  the  tube.  It  lodges  where  such  mate- 
rial would  be  likely  to  fall,  especially  on  the  lateral  surface  of  the 
ovary,  on  its  free  l)order  and  in  the  culdesac,  the  distribution  cor- 
responding to  the  distribution  of  pus  escaping  from  the  fallopian 
tubes  in  salpingitis.  Adenoma  may  develop  wherever  this  epithe- 
lium falls  on  suitable  ''soil."'     We  may,  therefore,  have  implantations 
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Fig.  4. —  (Case  13).  Implantation  adenoma  of  endometrial  type  in  the  culdesac,  mesial  to 
the  uterine  attaclinient  of  the  right  utero-sacral  ligament.  \'ie\v  of  the  uterus,  tubes  and 
ovaries  from  aliove,  uterus  drawn  upward  and  forward  (from  sketch  made  just  after  the  opera- 
tion. X  5/6).  The  uterus  was  retroflexed,  and  on  drawing  it  forward  a  small  hard  nodule  with 
pigmented  dots  on  its  surface  was  detected  in  the  culdesac,  as  indicated.  This  was  removed  (see 
Fig  13).  The  right  ovary  was  lightly  adherent  to  the  posterior  surface  of  the  uterus,  broad 
ligament  and  the  side  of  the  pelvis.  The  ovary  was  freed  and  I  was  unable  to  detect  any 
evidence  of  adenomas  on  its  surface.  The  tubes  were  patent.  I  believe  tlie  adenoma  in  the 
culdesac  could  have  arisen  from  epithelium  escaping  from  the  tube,  although  it  might  have 
arisen  from  a  small   liematoma   of   the   ovary  which   had  disaiipeared  after   perforation. 


only  on  the  ovary,  especially  on  its  lateral  surface  and  free  border, 
or  both  on  the  ovary  and  in  the  pelvis  or  in  the  pelvis  alone.  The 
tubules  arising  in  the  ovary  may  develop  into  hematomas  which  usu- 
allj'  perforate  and  give  rise  to  implantation  adenomas,  often  appar- 
ently more  invasive  (virulent)  and  Avith  a  wider  distribution  than 
the  implantations  found  without  evidence  of  an  ovarian  hematoma. 
I  consider  the  ovary  as  a  sort  of  intermediary  host,  hot  bed  or  incu- 
bator  M'hich   sometimes    imparts   greater   virulence    to    the    epithelial 
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cells  developing'  in  it,  but  it  may  not  be  an  essential  intermediary 
host  in  the  origin  of  implantation  adenomas  of  endometrial  type.  In 
this  same  communication  the  development  of  ovarian  cysts  and  car- 
cinoma from  these  tubules  of  endometrial  type  was  also  discussed. 
I  have  used  the  term  ovarian  hematomas  of  endometrial  type  rather 
than  endometrial  hematomas  because  I  believe  that  in  some  instances 
the  epithelium  lining-  them  may  possibly  be  derived  primarily  from 
the  tubal  mucosa.  The  term  miillerian  would  be  inclusive  and  a  bet- 
ter one.  Is  it  possible  to  decide  whether  a  given  implantation  aden- 
oma was  primarily  derived  from  tu])al  or  uterine  mucosa?  I  do  not 
tliink  it  can  be  definitely  proved  in  any  instance  but  the  histologic 


Kig.  5. —  (Case  12).  Implantation  adenoma  of  endometrial  type,  of  the  posterior  surface  of 
the  uterus  (see  also  Figs.  12  and  20);  bilateral  hematosalpinx,  adenoma  formation  in  the  fimbriated 
ends  of  both  tubes,  with  extension  of  the  tubal  mucosa  to  the  peritoneal  surface  of  the  distal 
ends  of  the  tubes;  leiomyoma  of  the  uterus.  Posterior  view  of  the  uterus,  tubes  and  ovaries 
(x  2/3).  Hemorrhage  was  found  in  the  stroma  of  the  walls  of  the  dilated  tubules  of  the  adenoma 
of  the  tubes,  and  this  indicated  that  the  hematosalpinx  arose  from  this  source.  The  adenoma 
invading  the  posterior  surface  of  the  uterus  was  similar,  in  its  histologic  structure,  to  the 
glandular  stnjctures  of  the  adenoma  in  the  distal  portion  of  the  tube.  (Figs.  11  and  12.)  The 
situation  of  the  adenoma  of  the  posterior  surface  of  the  uterus  and  its  structure  indicate  that 
it  could  have  arisen  from  the  implantation  of  epithelium  escaping  from  the  tube.  Adenoma  of 
endometrial   type   was  not   found   in   the   ovaries. 


structure  of  some  of  these  adenomas  suggests  a  tubal,  and  others  a 
uterine,  origin. 

Adenomyoma  of  the  uterus  and  of  the  tube  may  l)e  classified  as 
either  primary  or  secondary.  In  primary  adenomyoma  the  aden- 
omatous growth  is  derived  from  the  direct  invasion  of  the  uterine  or 
tubal  wall  by  the  mucosa  lining  their  cavities.  In  the  secondary  type 
of  growth,  Avhich  in  my  experience  is  the  much  more  frequent  vari- 
ety, the  uterine  or  tubal  Avail  is  invaded  by  epithelium  implanted  on 
its  peritoneal  surface,  wliich  is  derived  from  the  perforation  of  an 
ovarian  hematoma  of  endometrial  type  or  from  or  through  the  fim- 
briated extremity  of  the  tu1)e.     It  is  obviously  possible  that  the  epi- 


JOHN    A.    SAMPSON 


63 


tlielium  giving  rise  to  a  secondary  adenomyoma  of  tlie  nterus  might 
be  derived  primarily  either  from  the  tubal  or  the  uterine  mucosa, 
and  the  same  is  true  of  secondary  adenomj-oma  of  the  tube. 

A  comparative  microscopic  study  of  primary  adenomyoma  of  the 
tube  and  of  the  uterus  demonstrates  that  there  is  frequently  a  very 
evident  distinction  between  the  two.  The  adenomatous  growth  de- 
rived from  the  tubal  mucosa  consists  of  tubules  and  dilated  tubules 
lined  by  epithelium,  usualh'  without  the  characteristic  stroma  and 
glands  found  in  normal  endometrium;  or  if  the  latter  are  present  they 
are  insignificant  as  compared  with  the  general  histologic  picture  of 
the  groAvth.  In  primary  adenomyoma  derived  from  the  uterine  mu- 
cosa the  histologic  picture  is  reversed,  the  prevailing  type  of  growth 
resembles,  witli  its  stroma  and  gland  formation,  normal  endometrium ; 


'"R        )f-^./ 


Fig.  6. —  (Case  17).  Implantalion  adenoma  of  endometrial  type  of  the  posterior  surface  of 
the  uterus,  the  culdesac  mesial  to  the  left  utero-sacral  ligament,  and  the  under  surface  of  the 
right  ovary;  corpus  luteum  hematoma  of  the  left  ovary,  multiple  leiomyomas  of  the  uterus. 
Posterior  view  of  the  uterus,  tubes  and  ovaries  (x  2/3).  The  uterus  was  retroflexed,  and  the 
adenoma  on  the  posterior  surface  of  the  uterus  was  in  contact  with  the  one  in  the  culdesac, 
and  probably  is  a  contact  implantation  from  the  latter  (Fig.  14).  It  is  possible  that  the 
adenoma  involving  the  surface  of  the  ovary  (Fig.  15)  may  represent  the  remains  of  a  small 
hemorrhagic  cyst,  which  had  perforated  and  lost  the  greater  portion  of  its  epithelial  lining;  and 
that  the  other  implantations  arose  from  epithelium  escaping  from  this  source.  It  is  more 
likely  that  the  ovarian  and  peritoneal  implantations  had  a  common  origin  from  epithelium 
escaping  from  or  through  the  tubes,   which  were  patent. 


while  the  tubules  and  dilated  tubules  so  characteristic  of  a  tubal  ad- 
enoma are  lacking  or  only  form  a  small  part  of  the  entire  growth.  If 
only  isolated  areas  are  examined  microscopically  it  may  be  impossi- 
ble to  distinguish  between  the  two,  but  if  the  growth  is  studied  as  a 
whole  the  distinction  is  usually  evident.  A  comparative  study  of 
the  epithelium  lining  the  uterus  and  the  tube,  apart  from  the  under- 
lying stroma,  is  of  interest.  The  height  of  the  epithelium  lining  a 
uterine  gland  usually  varies  with  the  dilatation  of  the  gland ;  the 
greater  the  dilatation  of  the  gland  the  lower  the  epithelium.     The 
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height  of  the  uterine  epithelium  is  usually  more  uniform  than  that 
of  tubal  epithelium,  except  in  glandular  hypertrophy,  and  even  then 
there  may  not  be  as  great  a  tendency  for  the  formation  of  "tufts," 
which  are  due  to  a  localized  heaping  up  of  epithelium  with  a  subse- 
quent increase  in  height  as  is  so  often  seen  in  the  ampulla  of  the  tube. 
Cilia  are  usually  more  readily  demonstrable  on  tulial  than  on  uterine 
epithelium.  Primary  adenomyoma  of  the  tube  generally  arises  in  the 
isthmus  of  the  tu])e,  M'here  the  epithelium  more  closely  resembles  that 
of  the  endometrium  than  does  the  epithelium  situated  in  the  ampulla, 


Fig.  7. — (Case  16).  Implan'ation  adenoma  of  endometrial  type  of  the  posterior  surface 
of  the  uterus,  lateral  surface  of  the  right  ovary,  and  of  the  right  fallopian  tube  near  its 
fimbriated  extremity;  leiomyoma  of  the  uterus.  Posterior  view  of  the  uterus,  tubes  and 
ovaries  (x  1/2).  The  adenoma  (imp.)  on  the  posterior  surface  of  the  uterus  was  situated  at 
about  the  junction  of  the  cervix  and  body  of  the  uterus.  The  right  ovary  is  turned  upwards 
with  its  lateral  surface  exposed,  showing  the  situation  of  the  adenomas  at  (i).  The  adenomas  on 
the  surface  of  the  ovary  are  also  indicated  by  (b)  and  (c)  of  the  cross  section  of  the  ovary, 
through  the  plane  (a).  The  situation  of  the  adenoma  on  the  anterior  or  lateral  surface  of  the 
right  tube  is  indicated  by  (d)  of  the  insert.  Histologically  the  adenomas  on  the  surface  of  the 
uterus,  ovary  (Fig.  16)  and  tube  were  similar,  and  I  believe  could  have  had  a  common  origin 
from  epithelium   escaping  from  the   right   tube,  as  their  distribution   suggests. 


but  even  in  these  adenomyomas  we  fre(iuently  find  that  the  dilated 
tubules  attempt  to  reproduce  the  structure  of  the  mucosa  of  the  tube, 
so  that  sometimes  a  careful  microscopic  study  of  the  stained  section 
may  be  required  to  distinguish  the  lumen  of  the  tube  from  some  of  the 
dilated  tubules  in  its  wall.  In  the  study  of  ectopic  adenoma  of  pos- 
sible endometrial  or  tubal  type  we  must  bear  in  mind  normal  endo- 
metrium, glandular  dilatations  and  hypertroi)iiies,  i)rimarv  adeno- 
myoma of  the  uterus,  and  especially  the  hematomas  arising  in  these. 
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We  must  likewise  consider  the  normal  tubal  mucosa;  that  found  in 
hydro-  and  hemato-salpinx  and  the  structures  in  primary  adenomyoma 
of  the  tube. 

The  first  communication  was  based  on  the  study  of  twenty-three 
cases  of  ovarian  hematomas  (hemorrhagic  cysts)  of  endometrial  type, 
eight  of  which  were  bilateral.  From  May  1,  1921,  to  May  1,  1922,  I 
have   collected   thirty-three   additional   cases   of   ovarian   hematomas, 
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pig_  8.— (Case  19).  Imiilantation  adenoma  of  endometrial  type  of  the  anterior  surface 
of  the  suspensory  ligament  of  the  right  ovary,  and  also  of  the  mesial  surface  of  the  ovary 
near  its  attachment  to  the  liroad  ligament:  adhesions  beween  the  tube  and  ovary,  uterus 
retroflexed.  The  condition  found  at  operation  is  shown  after  replacing  the  uterus  and 
drawing  it  forward,  without  disturbing  the  tube  and  ovary  (from  sketch  made  at  the  operation, 
X  1).  As  indicated,  the  tube  was  kinked,  and  adherent  to  the  upper  surface  of  the  ovary  in 
such  a  manner  that  the  fimbriated  extremity  rested  on  the  anterior  surface  of  the  suspensory 
ligament.  An  adenoma,  histologically  similar  to  the  one  shown  in  Fig.  16,  was  situated  on 
the  anterior  surface  of  the  suspensory  ligament  directly  in  _  front  of  the  opening  of  the 
tube.  Should  epithelium  escape  from  the  tube,  while  in  this  situation,  we  should  expect 
implantation  adenoma  to  develop  on  the  mesial  rather  than  on  the  lateral  surface  of  the  ovary. 
Adenoma  was  found  on  the  mesial,  and   not   on  the  lateral  surface  of  the  ovary. 


all  but  three  occurring  in  my  own  practice.  Four  of  the  thirty-three 
specimens  were  removed  prior  to  May  1,  1921,  and  had  been  previ- 
ously preserved  as  doubtful  specimens. 
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I  have  collected  and  studied  fifteen  cases  of  implantation  adenoma 
in  the  pelvis  in  which  the  implantations  were  apparently  of  tubal 
(from  or  through)  rather  than  of  ovarian  origin  as  Avill  be  discussed 
later. 

The  clinical  histories  of  twenty  cases  are  reported  in  the  present 
paper  and  these  Avere  chosen  from  cases  demonstrating  the  origin  and 
development  of  the  ovarian  hematomas  rather  than  from  the  more 
advanced  ones  with  perforation  and  extensive  implantations. 


Fig.  9. — (Case  15).  Implantation  adenoma  of  endometrial  type  of  the  anterior  surface  of 
the  uterus  mesial  to  the  attachment  of  the  right  round  ligament  and  also  on  the  mesial  surface 
of  the  right  ovary;  multiple  leiomyomas  of  the  uterus.  Anterior  surface  of  the  uterus,  right 
tube  and  ovary  (x  1/2).  The  situation  of  the  adenoma  on  the  anterior  surface  of  the  uterus 
is  indicated  (imp.)  and  also  the  one  on  the  mesial  surface  of  the  right  ovary  (see  imp.  of  the 
insert).  The  histologij-c  struccure  of  the  latter  was  similar  to  that  shown  in  Fig.  16.  The  tube 
was  short  and  the  pelvis  was  filled  by  the  enlarged  uterus,  and  therefore  epithelium,  escaping 
from  the  tube,  would  be  more  apt  to  lodge  on  the  mesial  surface  of  the  ovary  than  on  the 
lateral.  If  the  epithelial  inijilanlations  were  the  result  of  a  retrograde  menstruation,  or  there 
was  any  free  fluid  in  the  peritoneal  cavity,  some  of  the  epithelium  might  become  lodged  on 
structures  at  a  distance  from  the   tube. 


THE  ORIGIN  OF  THE  TUBULES  OF  ENDOMETRIAL    (mULLERIAN)    TYPE  IN   THE 
OVARY    FROM    WHICH    HEMATOMAS    OF    ENDOMETRIAL     ( MULLERIAN ) 

TYPE  ARISE 

The  most  natural  conception  of  the  source  of  these  tubules  is  from 
an  abnormal  development  of  the  surface  epithelium  of  the  ovary  or 
from  developmentally  misplaced  epithelium  of  the  miillerian  duct. 
Theories  to  this  effect  have  been  presented  by  Russell,*  Casler,^  Nor- 
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ris*^  and  more  recently  by  Janney.'  It  is  difficult  to  disprove  any  of 
these  theories.  The  implantation,  theory  which  I  have  presented,^ 
that  these  tubules  arise  from  epithelium  (possibly  both  tubal  and  uter- 
ine) escaping  from  or  through  the  tube,  is  based  on  the  following  data: 

Epithelium  is  found  on  the  surface  of  the  ovaries  in  these  speci- 
mens, invading  the  underlying  tissue  as  tubules.  The  epithelium  lin- 
ing these  tubules  is  often  ciliated ;  sometimes  the  tubules  suggest  a 
tubal  origin  and  at  other  times  a  uterine.  The  ovarian  tissue  about 
the  epithelium  on  the  surface  of  the  ovary  as  well  as  that  about  the 
tubules  in  the  deeper  portions,  sometimes  reacts  to  menstruation. 

In  some  cases  minute  adenomas  of  apparently  the  same  age  are 
found  only  on  the  surface  of  the  ovary,  in  others  both  on  the  surface 


Fig.  10. — (Case  4).  Implantation  adenoma  of  endometrial  type  of  the  posterior  surface 
of  the  uterus  near  the  attachment  of  the  left  broad  ligament,  the  anterior  surface  of  the  left 
broad  ligament  and  the  vesico-uterine  fold  of  peritoneum;  leiomyomas  of  the  uterus.  Anterior 
view  of  the  uterus  (x  1/2).  The  implantation  adenomas  of  the  anterior  surface  of  the  left 
broad  ligament  and  the  vesico-uterine  fold  are  indicated  (imp.).  A  pigmented  elevation  about 
4  mm.  in  diameter  was  found  on  the  lateral  surface  of  the  right  ovary.  Histologically  it 
consisted  of  pigmented  cells  (old  hemorrhage)  without  any  epithelium.  It  might  represent 
the  remains  of  a  hematoma  of  endometrial  type,  in  which  all  of  the  epithelial  lining  had  been 
cast  off  by  menstruation,  and  the  implantation  adenomas  inight  have  arisen  from  this  source. 
The  epithelium  causing  the  implantations  might  have  escaped  from  the  tubes,  having  been 
carried  to  distant  portions  of  the  pelvis  by  such  factors  as  a  profuse  retrograde  menstruation, 
or  free  fiuid  in  the  peritoneal  cavity.  Usually  the  implantations,  apparently  arising  from  or 
through  the  tubes,  are  situated  in  places  which  are  or  might  have  been  in  contact  with  the 
fimbriated  ends  of  the  tubes  as  shown  in  previous  illustrations.  Even  a  small  amount  of  fluid 
escaping  from  the  tubes,  as  well  shown  in  some  cases  of  purulent  salpingitis  and  tubal  pregnancy, 
may   reach   other  portions   of   the   pelvis  than   that   about   the    fimbriated   opening   of   the   tube. 

of  the  ovary  and  on  the  pelvic  peritoneum,  and  in  still  others  only  on 
the  latter.  These  are  all  most  frequently  present  in  places  where  ma- 
terial escaping  from  the  tube  M'ould  be  most  apt  to  lodge  (Figs.  2  to 
10  inclusive),  and  suggest  a  common  origin  from  the  latter. 

These  hematomas  are  unusual  in  women  under  thirty  years  of  age 
and  if  they  were  of  developmental  and  not  of  acquired  origin  we  would 
expect  them  to  occur  in  younger  women,  soon  after  puberty. 

The}'  develop  during  the  menstrual  life  of  the  patient,  when  tubal 
and  uterine  epithelium  would  be  more  likely  to  escape  from  or  through 
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the  fimbriated  end  of  the  tube  than  before  puberty  and  after  the 
menopause.  It  is  possible  that  the  implantation  on  the  ovaiy  of  epi- 
thelium derived  from  or  through  the  tul)e  may  occur  before  puberty 
and  after  the  menopause,  and  may  deveh>p  into  ovcirian  cysts  or  even 
carcinoma. 

The  uterus  in  these  cases  is  often  retroflexed,  contains  leiomyomas 
and  polyps,  conditions  whicli  mipht  favor  a  back  flow  of  menstrual 
blood  through  the  tube. 

In   the   fifty-six   cases  of   ovarian   hematoma   of   tliis   tyjie   which   I 


Fiff.  11. — (Case  12).  Cross  section  (x  8)  of  the  distal  end  of  the  left  fallopian  tube  shown 
in  Fig.  5.  Bilateral  hematosaljiinx,  with  adenomatous  structure  of  the  distal  end  of  both 
tubes  was  present,  possibly  originating  from  a  folding  in  of  the  fimbriae  of  the  tubes.  The 
glands  and  dilated  glands  or  tubules  in  this  section  resemble,  histologically,  the  glands  and 
tubules  found  in  some  of  the  imjilaPtation  adenomas  of  endometrial  type.  Hemorrhage  was 
present  in  places  beneath  the  epithelial  lining  of  some  of  the  tulniles;  in  other  places  the 
epithelial  lining  was  absent,  apparently  having  been  oast  off  by  the  hemorrhage  rupturing  into 
the  cavity  of  the  tube.  ]-Cndothe!iaI  leucocytes  were  also  present.  The  hemorrhagic  contents  of 
the  hematosalpinx  evidently  arose  from  this  source;  a  probable  reaction  to  menstruation. 
Some  of  the  hemorrhagic  conter.ts  of  the  hematosalpinx  including  ei)ithelium  cast  off  by 
menstruation  might  have  escaiied,  at  one  time,  into  the  peritoneal  cavity,  and  could  have  been 
the  source  of  the  implantation  adenoma  on  the  posterior  wall  of  the  uterus;  shown  in  Figs. 
5   and   12. 


have  studied,  the  tubes  were  apparently  patent  in  all,  suggesting  that 
this  source  of  implantation  was  open  in  all  of  these  cases.  The  pres- 
ence of  occluded  tubes  Avould  not  exclude  the  origin  of  the  ovarian 
implantations  from  this  source  as  they  might  have  occurred  before 
the  tubes  had  become  closed.  In  tlie  fifteen  cases  of  pelvic  implanta- 
tions apparently  not  derived  fi-om  a  perforated  ovariaTi  hematoma  the 
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tubes  were  patent  in  all  but  one  instance.  In  that  case  (case  12  of 
this  series)  bilateral  hematosalpinx  was  present  with  ''adenomyoma" 
of  the  fimbriated  ends  of  both  tubes  and  the  extension  of  the  aden- 
oma to  the  peritoneal  surface  of  the  tubes  (Figs.  5,  11  and  12).  The 
implantation  adenoma  of  the  posterior  surface  of  the  uterus  resembled 
histologically  the  adenoma  in  the  tube,  and  was  found  at  the  opera- 
tion in  close  proximity  to  the  end  of  one  of  the  tubes,  from  which  I 
believe  it  arose. 

Implantations  of  endometrial  type  on  the  peritoneal  surface  of  the 
pelvic  structures  apparently  arise  from  the  escape  of  the  contents 
of  an  ovarian  hematoma  of  this  type  and  furthermore  similar  im- 
plantations occur  on  the  surface  of  the  ovary  about  the  perforation. 


Fig.  12. —  (Case  12).  Photoniicrogiaph  (obj.  16  mm.)  of  a  section  of  a  portion  of  the 
implantation  adenoma  of  the  posterior  surface  of  the  uterus  shown  in  Fig.  5.  Histologically 
it  resembles  the  glands  and  dilated  glands  or  tubules  shown  in  Fig.  11.  I  believe  that  it  could 
have  arisen  from  the  implantation  of  epithelium  escaping  from  the  fallopian  tube  as  stated 
in  the  legend  of  Fig.   11. 


and  i:)Ossibly  also  on  the  opposite  ovary.  The  implantations  involv- 
ing the  ovaries  from  this  source  simulated  the  original  ovarian  im- 
plantations, but  were  apparently  often  more  virulent,  and  more  closely 
resembled  typical  endometrium  in  those  specimens  studied.  As  im- 
plantations arise  from  the  perforation  of  the  ovarian  hematomas  so 
may  ovarian  hematomas  arise  from  implantations.  The  most  obvious 
source  of  the  latter  in  the  absence  of  an  ovarian  hematoma  with  evi- 
dence of  perforation  is  from  or  through  the  fallopian  tubes. 

These  ovarian  hematomas  are  often  bilateral,  and  usually  develop 
and  perforate  on  the  lateral  or  the  under  surface  of  the  ovaries,  the 
portions  of  the  ovaries  which  are  anatomically  most  frequently  in 
contact  with  the  fimbriae  of  the  tubes  (Fig.  1),  as  will  be  discussed  later. 
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The  escape  of  the  ovum  from  the  ovary  into  the  fallopian  tuhe  dur- 
ing ovulation  is  an  evidence  of  the  close  contact  of  the  opening  of  the 
tube  and  its  fimbriae  with  the  surface  of  the  ovary.  This  same  close 
contact  would  favor  the  implantation  of  epithelium  on  the  surface 
of  the  ovary  from  the  fimbriae  of  the  tube  or  from  epithelium  escap- 
ing through  its  lumen. 

We  have  abundant  proof  that  apparently  normal  uterine  and  tubal 
epithelium  may  be  invasive,  as  demonstrated  in  the  development  of 
"adenomyoma"  from  the  invasion  of  the  uterine  and  tubal  wall  by 
the  epithelium  lining  their  cavities. 

As  has  been  already  stated,  implantation  adenoma  may  also  arise 
from  the  perforation  of  ovarian  hematomas  of  endometrial  type,  as 


Fig.  13. — (Case  13).  Photornicrograpli  loljj.  5ii  :iini.  i  of  a  section  of  the  adenomatous 
nodule  situated  mesial  to  the  uterine  attachment  of  the  right  utero-sacral  ligament  shown  in 
Fig.  4.  It  is  an  adenoma  of  endometrial  (miillerian)  type  resembling  the  adenoma  shown  in 
Fig.  12.  It  could  have  arisen  from  epithelium  escaping  from  or  through  the  fallopian  tube 
as  indicated  in  Fig.  4.  It  is  impossible  to  state  whether  this  epithelium  was  derived  from  the 
tubal  Or  the  uterine  mucosa.  Histologically  it  could  have  arisen  from  either,  but  possibly  it 
suggests    more    closely    a   tubal   origin. 


shown  in  my  first  communication  (possibly  not  yet  accepted  by 
others). 

Why  is  not  every  cesarean  section,  liysterotomy,  salpingectomy  and 
ruptured  tubal  pregnancy  followed  by  implantation  adenoma?  Con- 
ditions may  not  always  be  suitable  for  the  implantation  of  epithelium. 
Dr.  F.  B.  Mallory  of  Boston,  Mass.,  in  a  personal  communication  to 
me,  states  that  he  has  examined  two  specimens  of  adenoma  of  endo- 
metrial type  found  in  the  scar  of  the  abdominal  incision  after  cesarean 
section. 

During  the  last  year.  Dr.  Victor  C.  Jacobson  has  experimentally 
proved,  in  the  pathological  laboratory  of  the  Albany  Hospital  and 
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the  Albany  Medical  College,  that  the  uterine  mucosa  of  the  rabbit 
may  be  transplanted  and  give  rise  to  adenoma  of  endometrial  type 
resembling  those  described  by  me  exicept  for  the  absence  of  any  re- 
action to  menstruation;  furthermore  some  of  the  transplantations 
made  by  him  in  the  ovary  developed  into  "ovarian  cysts."  The  re- 
sults of  these  experiments  have  been  reported  by  him  under  the  title 
"The  Autotransplantation  of  Endometrial  Tissue  in  the  Rabbit. "« 

Since  September,  1921,  I  have  been  studying  the  situation  of  the 
fimbriated  end  of  the  normal  fallopian  tube  as  found  at  operation. 
With  the  patient  in  the  Trendelenburg  position  the  uterus,  tubes  and 
ovaries  were  carefully  exposed  without  disturbing  their  relation  to 
each  other;  and  the  exact  situation  of  the  fimbriated  ends  of  the  tubes 
was  observed.     In  several  instances  sketches  demonstrating  the  con- 


Fig.  14. — (.Case  17).  I'lhiluiiiicrograph  (obj.  50  mm.)  of  a  section  of  the  implantation 
adenoma  in  the  culdesac  shown  in  Fig.  6.  Histologically  it  resembles  uterine  mucosa,  and  sug- 
gests either  that  the  epithelium  giving  rise  to  it  resulted  from  a  retrograde  menstruation 
through  the  tube,  carrying  some  of  the  uterine  epithelium  with  it;  or  if  it  arose  from  tubal 
epithelium   that  the  latter  developed   into   a  structure   simulating  uterine  mucosa. 


ditions  found  were  made  at  the  operation  by  Miss  Oliver.  The  posi- 
tion of  the  fimbriated  end  of  the  normal  tube  depends  upon  many 
factors,  such  as  the  length  of  the  tube,  the  length  of  its  mesentery  at 
the  fimbriated  extremity,  and  the  condition  of  the  surrounding  parts. 
As  the  fimbriated  end  of  the  normal  tube  is  freely  movable,  it  will 
naturally  be  pushed  or  slipped  into  places  where  it  will  be  the  least 
in  the  way.  The  length  of  the  tube  is  usually  greater  than  the  dis- 
tance from  the  cornu  of  the  uterus  to  the  distal  pole  of  the  ovary,  so 
that  its  fimbriated  end  is  usually  found  behind  the  ovary  or  below  and 
mesial  to  it.  The  distal  pole  of  the  ovary  frequently  extends  beyond 
the  attachment  of  its  suspensory  ligament  in  such  a  way  as  to  form  a 
groove  between  it  and  the  suspensory  ligament.  The  distal  portion  of 
the  fallopian  tube  easily  slips  into  this  groove,  and  the  fimbriated  end 
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of  the  tube  lies  between  the  ovary  and  the  side  of  the  pelvis,  or  be- 
neath the  ovary,  often  with  the  opening  directed  towards  the  ovary, 
due  to  the  tether-like  action  of  the  distal  portion  of  the  mesosalpinx 
(Fig.  1).  If  this  groove  is  shallow  or  absent  the  distal  portion  of  the 
tube  usually  hangs  down  in  the  pelvis  (over)  mesial  to  the  ovary  in 
such  a  way  that  the  tul)al  fimbriae  are  in  contact  with  the  structures 
in  the  bottom  of  the  culdesac  (Fig.  1).  Even  in  this  latter  group  the 
fimbriated  end  of  the  tube  is  often  found  tucked  beneath  the  ovary. 
These  are  the  two  most  frequent  situations  of  the  tul^e  but  occasion- 
ally it  is  found  in  others  (Figs.  8  and  9).  Material  (including  epithe- 
lium) escaping  from  the  fimbriae  of  the  tube  or  through  its  lumen, 
would  be  apt  to  lodge  on  the  structures  in  contact  Avitli  the  fimbriae 
of  the  tube.  If  implantations  of  epithelium  should  arise  from  this 
source  we  would  expect  to  find  them  on  the  lateral  and  the  under  sur- 
face of  the   ovar}'  and  in  the   culdesac,   especially  about  the   utero- 


Fig.  15. — (Case  17).  Photomicrograph  (obj.  16  mm.)  of  a  section  of  the  adenoma  of  the 
right  ovary  indicated  in  Fig.  6  and  also  of  uterine  mucosa  with  glandular  dilatation  for 
comparison.  The  photomicrograjih  of  the  uterine  mucosa  is  shown  to  the  left  and  that  of  the 
adenoma  of  the  ovary  to  the  light.  A  dilated  "gland"  with  a  small  gland  (g)  above  it  appears 
in  this  section  of  the  adenoma  of  the  ovary.  Hemorrhage  is  present  in  the  ovarian  tissue 
about  the  dilated  gland,  giving  rise  to  the  "blueberry"  appearance  of  the  surface  of  the  ovary 
over  the  adenoma  as  shown  in  Fig.  21.  The  epithelial  lining  of  the  dilated  gland  of  the 
ovarian  adenoma  was  identical  with  that  of  the  dilated  gland  in  the  uterine  mucosa;  low  to 
cuboidal,    the    latter    predomirating. 


sacral  ligaments  and  on  the  posterior  surface  of  the  broad  ligament. 
It  is  in  these  situations  that  the  early  (primary)  implantation  aden- 
omas are  most  frequently  found.  The  implantation  adenomas  seem 
to  thrive  in  ovarian  tissue  and  smooth  muscle.  As  women  spend  the 
greater  portion  of  the  twenty-four  hours  of  the  day  with  the  body 
in  the  upright  posture,  -whether  sitting  down  or  standing,  the  ten- 
dency for  the  fimbriated  end  of  the  tube  to  be  tucked  beneath,  or  lat- 
eral to,  the  ovary  would  be  increased,  and  "sediment"  escaping  from 
the  tube  would  naturally  settle  on  the  lateral  and  the  under  surface 
of  the  ovary  and  in  the  bottom  of  the  culdesac,  especially  its  ante- 
rior portion. 

Implan1;ition  adonoma  may  occur  on  tlie  ovary  alone,  especially  on 
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its  lateral  or  its  under  surface,  or  on  the  surface  of  the  ovary  and  in 
the  pelvis,  especially  tlie  culdesac,  or  in  the  pelvis  alone.  The  pelvic 
implantations  are  usually  small  but  may  spread  and  become  invasive. 
The  ovarian  implantations  usually  develop  into  hematomas  of  endo- 
metrial type  Avhicli  sometimes  attain  a  large  size,  (i  to  9  cm.  in  diam- 
eter. AVhether  the  ovarian  hematomas  are  large  or  small,  perforation 
usually  occurs  and  implantation  adenomas  arise  in  the  pelvis,  which, 
in  their  distribution,  cori'espond  to  the  implantations  of  carcinoma 
from  the  perforation  of  a  malignant  ovarian  cyst.     They  may  occur 
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Fig.  lo. — tCasc  1(jK  rhutuiiiiorographs  (uljj.  lo  iniii.j  ul  the  adenomas  of  endometrial 
(miillerian;  type  invading  the  lateral  surface  of  the  right  ovary  and  the  posterior  surface  of 
the  uterus,  as  indicated  in  Fig.  7.  The  lower  one  is  ovarian  and  the  upper  one  uterine.  Their 
histological  structure  is  similar,  and  I  believe  that  they  both  have  a  common  origin  from  epi- 
thelium escaping  from  or  through  the  fallopian  tube.  It  is  impossible  to  decide,  from  their 
structure,  whether  the   epithelium   was   derived  from   the   tubal   or  the   uterine  mucosa. 


on  any  of  the  pelvic  structures,  including  the  surface   of  the  ovary 
about  the  site  of  the  perforation. 

The  relation  between  ovarian  hematomas  of  endometrial  type  and 
implantation  adenomas  of  the  same  type  in  the  pelvis  is  very  inter- 
esting. I  have  had  three  cases  of  typical  ovarian  hematoma  without 
gross  evidence  of  perforation,  and  was  unable  to  find  any  evidence  of 
adhesions  or  implantations  in  the  pelvis.  I  believe  that  the  subse- 
quent perforation  of  the  hematomas  in  these  three  cases  would  prob- 
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ably  be  followed  by  implantations  in  the  pelvis.  In  forty-three  cases 
of  ovarian  hematomas  with  evidence  of  perforation,  in  which  the  ad- 
hesions apparently  resulting  from  the  escape  of  the  contents  of  the 
hematoma  were  studied  microscopically,  implantation  adenoma  of 
endometrial  type  was  found  in  some  portion  of  this  tissue  in  all  but 
one  instance.  The  larger  the  hematoma,  and  apparently  the  greater 
the  size  of  the  perforation,  usually  the  greater  the  distribution  of  the  im- 
plantations. The  pelvic  implantations  could  have  arisen  from  two  pos- 
sible sources  in  these  cases :  first,  as  primary  implantations  from  or 
through  the  tubes,  the  source  of  the  adenomas  of  the  ovary  or  ova- 
ries from  which  the  ovarian  hematomas  arose,  and  secondly,  as  sec- 
ondary implantations  from  the  perforation  of  the  ovarian  hematoma. 
In  some  of  these  cases  implantations  which  probably  arose  from  both 
sources  were  present.  In  other  cases  the  implantations  may  have 
arisen  only  from  one  source,  either  the  tube  or  the  ovary.  I  believe 
that  when  there  is  evidence  of  an  ovarian  hematoma  with  perfora- 
tion, the  hematoma  is  usually  the  principal  and  sometimes  the  only 
source  of  the  accompanying  implantations.  All  specimens  of  exten- 
sive implantation  adenomas  which  I  have  studied  have  been  associated 
with  an  ovarian  hematoma  of  endometrial  type,  with  evidence  of  per- 
foration as  in  Figs.  61  and  62. 

I  have  studied  fifteen  cases  of  implantation  adenoma  in  the  pelvis 
in  which  the  implantations  were  apparently  of  tubal  (from  or  through) 
rather  than  of  ovarian  origin,  although  the  latter  source  cannot  be 

PLATE  I 

Fig.  17. — Plate  I  (Case  18).  The  appearance  of  the  surface  of  the  implantation  adenoma 
in  the  culdesac  (t>)  Fig.  3,  (natural  size).  The  "red  raspberry"  appearance  is  due  to  recent 
hemorrhage,  the  last  menstruation  having  ceased  the  day  before  th.e  operation.  For  histologic 
structure    of    the    implantation   see    Fig.    24. 

Fig.  18. — Plate  I  (Case  18).  The  appearance  of  the  implantation  adenoma  on  the  pos- 
terior surface  of  the  right  cornu  of  the  uterus,  (c)  Fig.  3,  (natural  size).  It  is  possibly  a 
contact  implantation  from  the  adenoma  in  the  culdesac,  (uterus  retroflexed)  as  explained  in 
the  legend  of  Fig.  3.  Like  the  preceding,  it  has  a  strawberry  or  red  raspberry  appearance; 
its    histologic   structure    is    also    similar. 

Fig.  19. — Plate  I  (Case  18).  The  appearance  of  the  implantation  adenoma  on  the  posterior 
surface  of  the  right  broad  ligament,  (a)  Fig.  3,  (natural  size).  It  resembles  a  blueberry  in 
coloring.  Apparently  there  was  very  little  reaction  to  the  last  menstrual  period;  old  hemor- 
rhage  was   present   giving   it   a   darker   coloration    than   the   preceding. 

Fig.  20. — Plate  I  (Case  12).  The  appearance  of  the  implantation  adenoma  on  the  posterior 
surface  of  the  uterus  (Figs.  5  and  12)  (natural  size).  The  last  menstruation  occurred  three 
weeks  before  the  operation.  The  blood  contained  in  the  adenoma  was  old,  hence  the  "blueberry" 
appearance  of   the   elevations   on   the   surface. 

Fig.  21.- — Plate  I  (Case  17).  The  apjaearance  of  the  adenoma  on  the  under  surface  of 
the  right  ovary  (natural  size).  See  also  Figs.  6  and  IS.  The  last  menstruation  occurred 
a  week  before  the  operation.  The  surface  of  the  adenoma  has  the  "blueberry"  coloration 
due   to  old   hemorrhage  in   the  ovarian   tissue. 

Fig.  22. — Plate  I  (Case  20).  The  lateral  surface  of  the  left  ovary,  showing  implantation 
adenoma:  "ad"  which  appears  red  due  to  recent  hemorrhage  (natural  size).  The  patient  was 
due  to  menstruate  the  day  of  the  operation.  For  histologic  structure  of  the  adenoma  see 
Fig.  23. 

Fig.  23. — Plate  I  (Case  20).  Reproduction  of  a  colored  photomicrograph  of  a  section  of 
the  adenoma  shown  in  Fig.  22,  II.  &  E.  stain  (obj.  16  mm.).  A  dilated  gland  or  tubule 
lined  by  columnar  epithelium  is  present.  This  epithelium  is  surrounded  by  a  recent  hemor- 
rhage (premenstrual)  in  the  ovarian  tissue  about  it.  Hemorrhagic  cysts  or  hematomas  of 
endometrial  type  arise  from  these  adenomas  (Figs.  25  to  29).  The  adenomas  arise  from  the 
implantation  of  epithelium  escaping  from  the  tube  or  from  other  implantations;  especially  from 
the  perforation  of  an  ovarian  hematoma  of  endometrial  type.  In  this  case  I  believe  the 
epithelium  came   from    or   through   the  tube. 
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positively  excluded,  as  small  ovarian  hematomas  may  sometimes  disap- 
pear after  perforation.  The  implantations  in  all  these  cases  were  small 
as  in  Figs.  3,  4  and  5.  Seven  of  these  fifteen  cases  are  reported  in  full  in 
this  communication  and  eight  of  them  were  mentioned  in  a  previous 
paper.^  One  or  both  ovaries  were  removed  in  all  but  two  cases.  In 
the  ovaries  of  nine  of  the  thirteen  cases  which  were  examined,  tubules 
of  miillerian  type  were  found,  which  could  be  interpreted  as  the  pos- 
sible remains  of  a  small  ovarian  hematoma  that  had  perforated,  but  I 
am  more  inclined  to  consider  them  as  tubules  which  had  not  yet  de- 
veloped into  hematomas.  It  was  interesting  to  note  the  character  of 
the  implantations  wdien  there  was  no  gross  evidence  of  an  ovarian 
hematoma  with  perforation.  They  were  usually  smaller,  less  inva- 
sive and  not  as  Avidely  distributed  as  those  generally  found  in  the 
pelvis  associated  with  an  ovarian  hematoma  with  evidence  of  perfo- 
ration. (Compare  Figs.  3,  4  and  5  with  Figs.  61  and  62.)  Many  of 
them  also  presented  a  little  different  histologic  picture;  they  usually 
did  not  resemlile  typical  endometrium  as  closely  as  did  the  implanta- 
tions Avhich  M'ere  associated  with  an  ovarian  hematoma  with  perfora- 
tion. The  study  of  these  fifteen  cases  suggested  that  the  epithelium 
from  which  the  implantations  arose  was  derived  from  the  tubal  mu- 
cosa in  some,  and  from  the  uterine  mucosa  (menstruation  with  a  bacls 
flow  through  the  tubes)  in  otliers.  In  the  latter  group  they  may  have 
arisen  from  a  portion  of  tubal  mucosa  which  had  reacted  to  menstrua- 
tion. The  implantations  in  nearly  all  cases  apparently  reacted  to 
menstruation,  which  might  be  interpreted  as  evidence  against  the  epi- 
thelium being  derived  from  the  mucosa  of  the  tube;  but  this 
function  may  have  been  acquired  after  implantation.  The  tubules 
in  the  ovaries  from  which  the  hematomas  arise  at  times  sug- 
gest a  tubal  origin,  and  at  other  times  a  uterine  origin;  but  the 
implantations  Avhieh  apparently  arise  from  the  perforation  of  the 
ovarian  hematoma,  while  they  sometimes  resembled  the  glandular 
elements  of  both  tubal  and  uterine  adenomyoma  in  the  same  case, 
more  often  resembled  those  of  uterine  adenomyoma.  These  observa- 
tions suggest  that  the  ovarian  implantations  from  which  the  hema- 
tomas arose  may  have  been  derived  both  from  tubal  and  uterine 
epithelium;  but  even  if  of  tubal  origin,  by  its  growth  in  the  ovarian 
hematoma  it  was  converted  into  structures  of  uterine  type. 

In  all,  sixty-five  specimens  containing  ovarian  hematomas  (hemor- 
rhagic cysts)  in  various  stages  of  development  (this  includes  nine 
specimens  with  adenomas  which  had  not  yet  developed  into  hemor- 
rhagic cysts)  and  retrogression  have  been  studied,  eighteen  of  these 
being  bilateral.  In  many  instances  multiple  hematomas  were  pres- 
ent in  the  same  ovary.  INIany  were  small,  ranging  in  size  from  those 
.iust  visible  to  the  naked  eye  to  those  a  few  millimeters  in  diameter. 
Most  of  the  larger  ones  varied  in  size  from  1  to  4  cm.  in  diameter 
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and  only  three  were  over  6  cm.  in  diameter,  the  largest  being  about 
9  cm.  Perforation  had  occurred  in  many  of  the  small  ones  a  few 
millimeters  in  diameter,  and  in  most  of  the  hematomas  over  1  cm. 
in  diameter;  but  there  was  abundant  opportunity  to  study  hema- 
tomas of  all  sizes  before  perforation  had  taken  place. 

These  hematomas  arise  from  glands  and  tubules  of  endometrial 
fmiillerian)  type  which  penetrate  the  ovary  from  its  surface,  usually 
the  lateral  and  the  free  surface.  The  hematomas  may  be  superficial 
or  deep.  An  ovary  may  contain  only  superficial  hematomas  or  only 
deep  ones,  but  often  contains  both,  in  various  stages  of  development 
and  retrogression.  Perforation  usually  occurs  in  the  superficial  ones 
while  they  are  still  small,  only  a  few  millimeters  in  diameter.  On 
the  other  hand  the  deep  ones  may  reach  a  larger  size,  a  few  to  several 
centimeters  in  diameter,  before  perforation  occurs.  It  is  impossible 
to  group  all  of  the  specimens  according  to  the  situation  of  the  hema- 
tomas, just  as  it  is  impossible  to  classify  all  uteri  containing  leio- 
myomas according  to  the  situation  of  the  latter.  In  both  instances 
multiple  growths  are  usually  found  in  the  periphery  and  the  deeper 
portions  of  the  ovary  or  the  uterus.     AVe  may.   liowever.   study   the 
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Fig.  24. — Plate  II  (Case  IS).  Reproduction  of  a  colored  photomicrograph  (obj.  16  m.m.) 
of  a  section  of  the  peritoneal  implantation  adenoma  shown  in  Fig.  17.  Glands  and  tubules 
of  endometrial  type  are  present,  the  tissues  of  the  peritoneum  are  thickened  and  recent 
stromal  hemorrhag-e  is  situated  in  these  tissues  giving  the  "red'  raspberry"  appearance  of 
the  implantation  (Fig.  17).  The  histologic  appearance  of  this  implantation  is  similar  to  that 
shown  in  the  preceding  and  the  following  illustration,  except  for  the  situation  of  the  hemor- 
rhage. The  hemorrhage  in  the  ovarian  adenomas  is  more  closely  confined  to  the  tissues  sur- 
rounding the  glands  or  tubules.  As  in  the  preceding  instance,  peritoneal  implantations  arise 
from  epithelium  escaping  from  the  tube  or  other  implantations  (especially  from  the  per- 
foration of  an  ovarian  hematoma).  In  this  case  I  believe  the  epithelium  came  from  or  through 
the  tube. 

Fig.  23. — Plate  II  (Case  7).  Reproduction  of  a  colored  photomicrograph  (obj.  16  mm.)  of 
a  section  through  one  of  the  small  jiigmented  elevations  on  the  lateral  surface  of  the  right 
ovary  shown  in  Fig.  33.  The  gland-like  spaces  are  lined  by  cuboidal  epithelium;  some  of  the 
cells  are  ciliated.  There  is  an  extravasation  of  blood  in  the  tissues  about  the  glands,  which 
I  interpret  as  a  reaction  to  menstruation  and  believe  that  these  glands  arose  from  epithelium 
escaping  from  the  tulje  or  from  the  perforation  of  an  ovarian  hematoma  as  Fig.  30  from  the 
same  ovary.  The  operation  occurred  eighteen  days  after  the  last  menstrual  period  and  the 
patient  menstruated   every   two   to   three   wrecks. 

Fig.  26. — Plate  II  (Case  3). — Reproduction  of  a  colored  photomicrograph  (obj._  16  mm.) 
of  a  section  through  a  gland-like  space  imbedded  in  the  superficial  tissues  of  the  right  ovary 
(b.  Fig.  41).  The  cells  are  cuboidal  to  columnar;  some  are  ciliated.  There  is  a  marked 
extravasation  of  blood  in  the  tissues  about  the  gland  which  I  interpret  as  a  reaction  to  men- 
struation. The  patient  w^as  operated  upon  the  second  day  of  the  menstrual  flow.  It  is  from 
these  gland-like  structures  that  hematomas  (hemorrhagic  cysts)  of  endometrial  type  arise. 
This  represents  the  first  stage  in  the  development  of  a  superficial  hemorrhagic  cyst,  namely, 
peripheral   stromal   hemorrhage. 

Fig.  27. — Plate  II  (Case  7).  Reproduction  of  a  colored  photomicrograph  (obi.  16  mm.) 
through  a  dilated  gland  of  endometrial  type.  The  epithelial  cells  lining  the  gland  are  cuboidal 
to  columnar,  and  many  are  ciliated.  It  is  a  miniature  hemorrhagic  cyst  of  endometrial  type 
with  hemorrhage  about  it.  This  represents  the  second  stage  in  the  development  of  a  hemor- 
rhagic cyst,  namely,  peripheral  hemorrhage  (subepithelial)  and  dilatation  of  the  gland_  or 
tubule.  The  pigmented  cells  in  the  cavity  of  the  cyst  indicate  that  there  has  been  a  previous 
slight   escape   of    blood   through    the   epithelial    lining. 

Fig.  28. — Plate  II  (Case  5).  Reproduction  of  a  colored  photomicrograph  (obj.  16  mm.) 
through  a  section  of  one  of  the  small  pigmented  elevations  on  the  lateral  surface  of  the 
right  ovary  shown  in  Fig.  2.  The  patient  was  menstruating  the  day  of  the  operation. _  Siib- 
epithelial  hemorrhage  is  present,  and  in  one  place  the  blood  has  ruptured  through  the  epithelial 
lining  and  is  escaping  into  the  cavity  of  the  miniature  hemorrhagic  cyst,  carrying  some  of 
the  epithelial  cells  with  it.  This  represents  the  third  stage  in  the  development  of  a  superficial 
ovarian  hematoma,  or  hemorrhagic  cyst  of  endometrial  type,  namely,  hemorrhage  into  the  cavity 
of  the  cyst.     The  wall   of  the  cyst  was  torn  in  cutting  the  section. 
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development   and   retrogression   of   the   superficial   and  deeper  hema- 
tomas separately. 

THE    DEVELOPMENT    AND    RETROGRESSION    OF    SUPERFICIAL    HEMATOMAS 
(hemorrhagic    cysts)    OF   END0:METRIAL    (mULLERIAN)    TYPE 

These  hematomas  arise  from  glands  or  tubules  of  endometrial  (miil- 
lerian)  type  which  are  situated  on  the  surface  of  the  ovary  or  in  its 
cortex.  Hemorrhage  occurs  in  the  ovarian  tissue  about  the  gland, 
even  when  the  lumen  of  the  gland  is  small  (Figs.  23  and  26).  The 
lumen  of  the  gland,  or  tubule,  becomes  larger  and  at  first  seems  to 
be  filled  Avith  serum  giving  rise  to  a  small  cyst  with  hemorrhage  in 
its  walls  (Fig.  27).  The  blood  surrounding  the  epithelial  lining  next 
ruptures  through  the  overlying  epithelial  tissvie  carrying  some  of  the 
latter  with  it  and  escapes  into  the  cavity  of  the  dilated  gland  or 
cyst  (Figs.  28  and  29).  In  this  Avay  the  ovarian  hematoma  arises. 
If  the  tension  within  the  small  hematoma  is  sufficiently  great  and  the 
overlying  wall  of  the  cyst  is  thin,  perforation  occurs  and  some  or  all 
of  the  hemorrhagic  contents  containing  some  epithelium,  cast  off  by 
menstruation,  escapes  into  the  peritoneal  cavity  (Fig.  30).  I  believe 
implantation  adenoma  of  endometrial  type  may  arise  wherever  this 
epithelium  lodges  on  suitable  soil  whether  on  the  surface  of  the 
ovary,  about  the  site  of  the  perforation,  or  on  the  peritoneal  surface 
of  the  pelvic  structures;  especially  in  the  euldesac.  Perforation  may 
occur  in  very  small  hematomas  from  1  to  3  mm.  in  diameter.  The 
perforation  may  become  sealed  and  the  hematoma  reform,  in  time  to 
be  followed  hy  another  or  other  perforations.  If  all  of  the  epithelial 
lining  is  cast  off  by  menstruation  the  life  of  the  hemorrhagic  cyst 
is  ended,  and  all  evidence  of  it  may  disappear.  If  most  of  the 
epithelium  is  removed  and  but  a  few  cells  persist,  these  cells  may  re- 
form first  into  glands  (Fig.  31)  and  later  possibly  into  hematomas. 
It  is  also  possible  that  all  the  epithelial  lining  may  be  cast  off  by  the 
underlying  hemorrhage  rupfuring  into  the  lumen  of  the  hematoma, 
and  that  the  hemorrhagic  cyst  may  die  without  perforation.  The  life 
of  the  hematoma  or  hemorrhagic  cyst  and  its  reaction  to  menstrua- 
tion before  and  after  perforation  apparently  depend  on  the  presence 
of  its  epithelial  lining. 

The  superficial  hematomas  are  small,  rarely  over  5  mm.  in  diameter, 
more  frequently  between  1  and  3  mm.  in  diameter.  If  they  have 
recently  reacted  to  menstruation  they  are  red  in  color,  later  bluish 
l)lack  (Figs.  21  and  22).  They  are  usually  multiple,  and  are  often 
found  in  A-arious  stages  of  development  and  retrogression  in  the 
same  specimen,  suggesting  that  they  are  not  all  of  the  same  age.  The 
perforation  of  one  may  lead  to  the  development  of  others  by  im- 
plantation  on  the   surface   of   the   ovary,    or   there   may  be   multiple 
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primary  implantations  from  the  tubes.  They  are  most  frequently 
found  on  the  lateral  and  under  surface  of  the  ovary,  very  rarely  on 
the  mesial  surface.  The  lateral  and  under  surfaces  of  the  ovary  are 
the  portions  most  frequently  in  contact  with  the  fimbriae  of  the  tube 
(Fig.  1). 

THE    DEVELOPMENT    AND    RETROGRESSION    OF    DEEP    OVARIAN    HEMATOMAS 
(hemorrhagic    cysts)     of    ENDOMETRIAL     (mIJLLERIAN)     TYPE 

These  arise  from  glands  or  tubules  of  miillerian  type  situated  in 
the  deep  tissues  of  the  ovar,y,  "which  react  to  menstruation.  It  was 
impossible  in  every  instance  to  determine  the  source  of  the  tubules 
from  which  the  hematomas  arose,  but  in  many  specimens  it  was 
evident  that  the  hematoma  had  developed  from  a  gland  or  tubule 
which  had  invaded  the  ovarian  tissue  from  its  surface.  Tubules  were 
found  in  these  specimens  invading  the  ovarian  tissue  from  its  sur- 
face (Figs.  39  and  40)  and  also  extending  in  various  directions 
through  the  deeper  tissues  of  the  ovar.y.  Hematomas  develop.ed  in 
the  dilated  portions  of  these  tubules  (Fig.  54).  While  complete 
serial  sections  were  not  made  of  any  of  the  ovaries,  enough  sections 
were  made  from  some  specimens  to  demonstrate  that  multiple  small 
hematomas  may  arise  in  the  tortuous  course  of  a  tubule,  just  as 
multiple  ponds  and  lakes  may  arise  in  the  course  of  a  stream.  Fur- 
thermore, even  in  some  of  the  medium-sized  and  larger  hematomas 
the  tubule  from  which  they  apparently  arose  .was  found  emptying 
into   or  growing  away  from  them   (Figs.   37  and  42).     It  is  difficult 

PLATE  III 

Fig.  29. — ^Plate  HI  (Case  5).  Reproduction  of  a  colored  i)hotomicrograph  (obj.  SO  mm.) 
of  a  section  through  the  pigmented  elevation  on  the  lateral  surface  of  the  left  ovary,  shovi'n 
in  Fig.  2.  It  is  a  small  superficial  hemorrhagic  cyst  of  endometrial  type.  Tlie  greater  por- 
tion of  the  epithelial  lining  has  been  cast  off  by  the  subepithelial  hemorrhage  (menstrual) 
rupturing  into  the  cavity  of  the  cyst.  Epithelial  and  stroma  cells  are  present  in  the  small 
piece  of  tissue  (a)  shown  in  the  hemorrhagic  contents  of  the  cyst  (see  also  Fig.  32).  Shoidd 
the  cyst  rupture,  the  hemorrhagic  contents,  including  epithelium  and  stroma  cells,  would  escape 
into  the  peritoneal  cavity.  Should  the  epithelium  fall  on  suitable  soil,  implantation  adenoma 
would  arise,  which  I  have  designated  as  secondary  implantations,  in  contradistinction  to  the 
primary  ones  arising  from  the  tube.  Peritoneal  implantations  were  not  observed  in  this 
case,  but  I  believe  they  would  have  arisen  later  from  epithelium  escaping  through  the  per- 
foration  of   the   hemorrhagic   cyst,    had   the   cyst    not   been   removed    by    operation. 

Fig.  30. — Plate  III  (Case  7).  Reproduction  of  a  colored  ]ihotomicrograph  (obj.  50  mm.) 
through  a  superficial  hemorrhagic  cyst  of  endometrial  type  which  had  perforated.  This  is 
one  of  the  pigmented  elevations  shown  on  the  lateral  surface  of  right  ovary  (Fig.  33).  The 
walls  of  the  cyst  are  collapsed  and  some  of  the  epithelial  lining  has  been  cast  off  by  the 
subepithelial  hemorrhage  in  its  walls  rupturing  into  the  cavity  of  the  cyst.  Some  of  this 
cast  off  epithelium  was  probably  carried  with  the  contents  of  the  cyst,  escaping  through  the 
perforation  into  the  peritoneal  cavity;  it  may  have  lodged  on  suitable  "soil"  and  might  have 
been  the  cause  of  some  of  the  peritoneal  implantation  adenomas  present  in  this  case.  Should 
all  of  the  epithelium  be  cast  off,  the  life  of  the  cyst  would  probably  cease.  If  a  few  cells  were 
retained  they  might  develop  into  adenomas,  and  give  rise  to  the  condition  shown  in  the  next 
illustration. 

Fig.  31. — Plate  III  (Case  6  of  second  scries-).  Rc]u-oduction  of  a  colored  photomicrograph 
(obj.  50  mm.)  through  a  small  pigmented  area  on  the  lateral  surface  of  the  right  ovary.  The 
uterus  contained  multiple  leiomyomas.  Implantation  adenomas  of  endometrial  type  were  present 
in  the  culdesac,  and  also  invading  the  apjiendi-x.  Adhesions  were  present  on  the  surface  of 
the  ovary.  Two  glands  or  tubules  of  endometrial  type  are  shown,  as  well  as  yellow  pigmented 
cells,  the  probable  remains  of  hemorrhage  in  the  ovarian  stroma.  These  could  he  interpreted 
as  the  remains  of  a  perforated  hemorrhagic  cyst  in  which  nearly  all  of  the  ei)ithelial  lining 
had  been  cast  off,  and  in  the  repair  which  followed,  the  epithelial  cells  whicji  remained 
developed  into  glands.  The  imiilantation  adenomas  in  this  case  might  have  arisen  from  the 
epithelium  escaping  through   the  perforation  of  the   cyst. 
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to  conceive  why  one  portion  of  a  tulnile  may  develop  into  a  hematoma 
M"hile  otlier  ])ortions  of  the  same  tubule  fail  to  do  so.  The  early  stages 
in  the  development  of  the  deeper  hematomas  are  the  same  as  the 
early  stages  in  the  development  of  the  superficial  hematomas.  Three 
possible  outcomes  may  result:  First  the  hematoma,  in  time,  reaches 
the  surface  of  the  ovary  and  perforation  occurs;  the  hematoma  may 
attain  a  large  size  (several  centimeters  in  diameter)  before  this  takes 
place.  Secondly,  the  hematoma  may  increase  in  size  so  slowly  that 
perforation  never  occurs  and  it  ceases  to  grow  after  the  menopause. 
Thirdly,  the  epithelial  lining  may  be  completely  cast  oft  in  its  re- 
peated reactions  to  menstruation  and  the  life  of  the  hematoma  ceases 
and  if  small,  the  remains  may  be  completely  absorbed. 

The  histologic  study  of  the  hematomas  before  perforation  is  most 
interesting.  The  reaction  to  menstruation  manifests  itself  by  hemor- 
rhage into  the  ovarian  tissues  beneath  the  epithelial  lining  (Fig.  42); 
and  by  rupture  through  the  overlying  epithelium  into  the  cavity  of 
the  hematoma,  carrying  Avith  it  some  of  the  epithelial  lining.  This 
is  followed  by  the  attempt  to  repair,  which  manifests  itself  by  two 
definite  reactions.  First,  as  there  is  no  avenue  for  the  escape  of 
the  menstrual  blood,  other  than  the  cavity  of  the  hematoma  or  hemor- 
rhagic cyst,  some  of  it  is  retained  in  the  wall  of  the  cyst,  disintegrates 
and  is  changed  into  blood  pigment  but  the  greater  portion  of 
it  is  retained  in  the  cavity  of  the  hematoma.  Endothelial  leucocytes 
may  arise  in  the  wall  of  the  hematoma  and  wander  out  into  its  cavity 
through  the  breach  caused  by  the  menstrual  hemorrhage  (Figs.  47 
and  50)  and  as  phagocytes  devour  the  red  blood  corpuscles  (Fig.  45). 
As  yet  I  am  not  convinced  that  they  wander  back  into  the  ovarian  stroma 
again  carrying  with  them  their  load  of  disintegrated  red  blood  cor- 
puscles. The  endothelial  leucocytes  both  in  the  cavity  of  the  hema- 
toma and  in  the  stroma  break  down,  setting  free  the  blood  pigment. 
Hyaline  fibrous  tissue  arises  in  the  stroma  of  the  denuded  lining 
of  the  hematoma  (Fig.  48).  This  process  gives  rise  to  a  thickened 
pigmented  lining  of  the  hematoma  without  an  epithelial  covering 
which  in  certain  stages  of  its  development  might  be  confused  with 
the  lining  of  a  corpus  luteum  hematoma,  the  endothelial  leucocytes 
being  mistaken  for  luteal  cells. 

The  second  reaction  in  the  attempt  to  repair,  is  the  relining  of  the 
denuded  portion  of  the  wall  of  the  hematoma  by  epithelium  from 
epithelial  cells  which  had  not  been  cast  ot¥.  This  epithelium  is  found 
elongated  and  growing  over  the  denuded  pigmented  lining  of  the 
hematoma  (Fig.  51). 

The  histologic  picture  in  different  hematomas  varies  greatly. 
Some  are  completely  or  almost  completely  lined  by  epithelium 
with    evidence    of    recent    and    old    (blood   pigment)    hemorrhage    in 
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the  underlying  tissues.  In  some  the  entire  lining  of  tlie  hematoma 
has  reacted  to  menstruation  while  in  others  only  small  areas 
have  reacted.  In  other  hematomas  the  epithelial  lining  may  be 
entirely  or  almost  entirely  destroyed  and  the  hematoma  is  lined  by 
the  pigmented  tissue  described  above.  In  many  of  the  specimens  one 
finds  several  or  all  of  the  stages  in  the  reaction  of  the  hematoma 
to  menstruation  and  the  attempted  repair  following  it.  In  places 
there  is  an  epithelial  lining  without  the  underlying  hemorrhage,  in 
other  situations  evidence  of  the  hemorrhage  rupturing  into  the  cavity 
with  loss  of  the  overlying  epithelium,  endothelial  leucocytes  forming 
and  escaping  into  the  cavity,  the  development  of  the  pigmented 
layer  from  the  endothelial  leucocytes,  the  breaking  down  of  the  en- 
dothelial leucocytes  and  deposit  of  blood  pigment  in  the  tissues  of 
this  layer,  the  formation  of  hyaline  connective  tissue  and  finally  the 
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Fig.  32. —  (Case  S).  Photomicrograiih  (obj.  4  mm.)  of  a  section  of  the  piece  of  tissue 
in  the  hemorrhagic  contents  of  tlie  hematoma  shown  in  Fig.  29.  It  consists  of  epithelial  cells, 
stroma  cells  and  leucocytes,  surrounded  by  red  blood  corpuscles.  Had  perforation  occurred 
I>rior  to  the  operation  this  piece  of  tissue  would  have  escaped  into  the  peritoneal  cavity,  and 
might  have  developed  into  an  implantation  adenoma  of  endometrial  type.  Possibly  the 
"nature"  of  the  blood  (menstrual),  as  well  as  the  leucocytes  and  stroma  cells,  may 
irritate  the  peritoneum  and  facilitate  the  implantation  of  the  epithelium.  Clinical  observa- 
tions have  shown  that  the  material  escaping  from  these  cysts  differs  from  normal  blood  in 
that  it   is   very   irritating  and   causes   adhesions. 


attempt  to  reline  the  denuded  area  from  epithelium  which  has  not 
been  cast  off  by  menstruation.  Usually  all  parts  of  the  hematoma 
do  not  react  to  menstruation  at  the  same  time.  The  process  of  repair 
is  apparently  slow  and  all  of  the  epithelium  may  be  destroyed.  The 
life  of  the  hemorrhagic  cyst  apparently  ceases  with  tlie  destruction  of  its 
epithelial  lining  (Fig.  56).  Some  of  these  liciiioi'i'hagic  cysts  or  hema- 
tomas lose  all  of  their  epithelial  lining  and  "die"'  before  they  reach 
the  surface  of  the  ovary  and  perforate. 

The  mechanism    of  perforation   can   be   readily   ex])lained   by  men- 
strual  hemorrhage   in   a    thin    i)oi-tion    of  the   wall    of   the   cyst,   which 
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1-ig.  33. —  (Case  7).  Supeificial  hematomas  of  endometrial  type  of  both  ovaries  in  various 
stages  of  development  (some  had  perforated)  ;  implantation  adenoma  of  endometrial  type 
invading  the  posterior  surface  of  the  uterus  and  forming  an  "adenomyoma"  of  that  organ; 
leiomyomas  of  the  uterus,  uterine  polyps.  Posterior  view  of  the  specimen  removed  at  operation, 
ovaries  turned  upwards  exposing  their  lateral  surfaces  (x  3/5).  The  superficial  hematomas  (a) 
of  the  right  ovary  appear  .as  pigmented  elevations  (photomicrographs  of  two  of  these  were 
shown  in  Figs.  25  and  30).  A  typical  corpus  luteum  hematoma  {H)  is  shown  in  the  cross 
section  of  the  right  ovary.  Implantation  adenoma  is  superficially  invading  the  posterior  surface 
of  the  uterus  in  the  area  marked  by  the  pointers  ig).  An  "adenomyoma"  shown  in  the 
insert  (e  _■  /)  was  present  in  the  uterine  wall,  indicated  by  the  line  (c  -  d).  I  believe  that  the 
implantation  _  adenoma  invading  the  wall  of  the  uterus,  as  well  as  the  "adenomyoma"  arose 
from  epithelium  impianted  on  the  surface  of  the  uterus  which  escaped  either  from  the  tubes 
(both  were  patent)  or  from  the  perforating  hematoma  of  the  ovary,  or  probably  from  both. 
A  photomicrograph  of  a  section  of  a  portion  of  the  "adenomyoma"  is  shown  in  the  next 
illustration. 
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Fig.  34. — Photomicrograph  (obj.  SO  mm.)  of  a  section  of  a  portion  of  the  "adenomyoma" 
shown  in  the  insert  (e  -  i)  of  Fig.  33.  As  stated  in  the  previous  illustration  I  believe  that 
this  "adenomyoma"  arose  from  epithelium  implanted  on  the  surface  of  the  uterus,  escaping 
either  from  the  tubes  or  from  tlie  perforation  of  a  small  superficial  hematoma  of  the  ovary 
as  shown  in  Fig.   30. 


has  reached  the  surface  of  tlie  ovary.     Tlie  hemorrhage  ruptures  first 
either  into  the  peritoueal  cavity  or  into  the  cavity  of  the  cyst;  per- 
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Fig.  35. — (Case  10).  Remains  of  a  superficial  hematoma  of  the  left  ovary,  implantation 
adenoma  on  the  posterior  surface  of  the  uterus,  multiple  leiomyomas  of  the  uterus. 
Posterior  view  of  the  specimen  removed  at  operation  (x  4/5).  The  left  ovary  was  lightly 
adherent  to  the  posterior  surface  of  the  uterus.  It  is  turned  upwards,  exposing  the  lateral 
surface  and  showing  the  pigmented  elevation  (h) ;  this  is  also  indicated  in  the  cross  section  of 
the  cystic  ovary.  Histologically  this  pignjented  elevation  is  due  to  a  small  cyst-like  cavity 
filled  with  old  blood  and  without  an  epithelial  lining.  I  believe  that  it  represents  a  small 
hemorrhagic  cyst  of  endometrial  type  in  which  the  epithelial  lining  had  been  cast  off.  The 
implantation  adenoma  (imp.)  involving  the  posterior  surface  of  the  uterus  may  have  arisen 
from  epithelium  escaping  from  the  tubes  (both  were  patent),  or  from  epithelium  escaping  from 
the  ovarian  hematoma  which  mi.!:;ht  have  perforated. 


Fig.  36. — (Case  11).  Hemorrhagic  cyst  (hematoma)  of  endometrial  type  of  the  right 
ovary;  implantation  adenoma  (imp.)  of  the  posterior  surface  of  the  uterus  and  both  utero 
sacral  ligaments  (right  one  not  shown  in  the  illustration),  multiple  small  leiomyomas  of  the 
uterus.  Posterior  view  of  the  specimen  removed  at  operation,  right  ovary  turned  ujnvards 
showing  the  pigmented  elevation  on  its  lateral  surface;  the  hematoma  (H)  is  also  shown  in 
the  cross  section  of  the  ovary  (x  4/5).  The  hematoma  of  the  ovary  might  have  perforated, 
and  the  implantations  involving  the  posterior  surface  of  the  uterus  and  the  uterosacral  ligaments 
might  have  arisen  from  epithelium  escaping  from  it,  or  from  epithelium  escaping  from  the 
tubes  (both  were  patent),  or  from  both.  I  believe  the  ovarian  hematoma  (Fig.  37)  arose  from 
epithelium   escaping   from    the    tube". 
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foration  occurs  and  some  of  the  contents  of  the  cyst  escapes  into 
the  peritoneal  cavity  carrying  with  it  epithelial  cells  Avhich  appar- 
ently give  rise  to  implantation  adenomas  wherever  the  epithelium 
falls  on  suitable  "soil."  The  escape  of  the  contents  of  the  cyst  prob- 
ably prolongs  its  life.  It  relieves  tension  and  thus  favoi's  repair  until 
the  next  reaction  to  menstruation.  There  is  evidence  that  the  per- 
foration may  close  if  it  is  small  without  the  ovary  or  cyst  becoming 
adherent  to  some  other  adjacent  sti'ueture  (Fig.  60).  In  the 
majority  of  cases  the  ovary  or  cj'st  becomes  adherent  to  some  other 
pelvic  tissue  such  as  the  side  of  the  pelvis,  the  posterior  laA-er  of  the 
broad  ligament,  or  the  uterine  wall;  and  these  assist  in  sealing  the 
perforation.      In   freeing    the    ovary    or    hematoma    at    operation    the 
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Fig.  37. — (Case  11).  Photomitrograph  (obi.  50  mm.)  of  a  section  of  the  hematoma  of  the 
right  ovary  (Fig.  36).  The  hematoma  is  lined  by  cviboidal  epithelium,  some  of  which  were 
ciliated.  A  tubule  of  endometrial  type  is  shown  extending  towards  the  hematoma  from  the 
surface  of  the  ovary.  I  believe  the  hematoma  arose  from  this  tubule  and  the  tubule  from 
epithelium  escaping  from  the  tube  and  becoming  implanted  on  the  surface,  of  the  ovary;  both 
tubes  were  patent.  Other  sections  showed  that  the  hematoma  had  probably  perforated,  as 
indicated   in   the   cross   section   of   the   ovary   shown   ixi    Fig.    36. 


perforation  is  usualh*  reopened  or  the  healed  thin  Avail  is  torn  at  this 
place  as  was  demonstrated  in  the  first  communication.^  The  future 
life  history  of  the  perforated  cyst  is  similar  to  that  of  the  cyst  before 
perforation ;  another  or  repeated  perforations  may  occur,  the  meno- 
pause may  take  place  before  another  perforation,  or  the  epithelial 
lining  may  be  completely  destroyed  and  further  reaction  to  men- 
struation cease.  The  perforation,  in  all  cases  which  I  have  studied, 
has  been  situated  on  the  lateral  surface  or  free  border  of  the  ovarA' 
and  never  on  its  mesial  surface.  This  Avould  indicate  that  the  hema- 
tomas   arose   from    tubules    Avhich   had    invaded    the    ovarian    tissues 
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from  these  surfaces,  the  portions  of  tlie  ovary  which  are  normally 
most  frequently  in  contact  with  the  fimbriated  end  of  the  tube  (Fig.  1). 
The  contents  of  the  hematomas  vary,  consisting  of  blood  (menstrual), 
blood  pigment,  cast  off  epithelium,  endothelial  leucocytes,  cho- 
lesterin  crystals,  and  stroma  cells,  in  various  stages  of  activity  and 
disintegration,  and  in  various  proportions,  depending  upon  the  age  of 
the  hematoma  and  ui)on  the  phase  of  the  menstrual  cycle  in  which  the 
hematoma   was   removed.     An   ovarian   liematoma   mav   not   react    to 
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Fig.  38. —  (Case  8).  Multiple  hemorrhagic  cyst.s  of  endometrial  type  of  both  ovaries  without 
gross  evidence  of  perforation;  small  implantation  adenoma  in  the  culdesac  (see  Fig.  59); 
multiple  leiomyomas  of  the  uterus,  uterine  polyp.  Lateral  surface  of  both  ovaries  and  cross 
sections  of  the  ovaries  showing  the  situations  of  three  of  the  hematomas  (x  1).  A  corpus 
luteum  hematoma  was  present  in  the  distal  pole  of  the  left  ovary.  Cross  section  (a)  through 
the  plane  (a)  of  the  left  ovary  shows  a  hematoma  (h)  of  endometrial  type,  and  cross  section 
(.h)  through  the  plane  (t)  shows  a  sn:aller  hematoma.  A  photomicrograph  of  the  latter  appears 
in  Fig.  42.  (c)  shows  a  hematoma  of  endometrial  type  in  the  right  ovary.  All  the  hematomas 
were  presenting  towards  the  lateral  surfaces  of  the  ovaries,  the  surface  which  is  most  fre- 
quently   found    in    contact    with    the    fimbriated    end   of    the    tubs.      Both    tubes    were   patent. 


every  menstrual  jjci-iod.  The  rocuiKM-ation  (regeneration)  after  men- 
struation is  api:)arcii1ly  s1()a\-  jiikI  if  tlic  damage  is  great  as  the  result  of 
one  meiislnial  pci-iod  il  iiia\-  not  In'  siifficiciilly  recuix-rated  to  take 
part  in  Ihc  ne.xt  one. 
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THE    INFLUENCE    OP    PREGNANCY    ON    OVARL\N    HEMATOMAS     (HEMORRHAGIC 
cysts)     op    ENDOMETRIAL     (mC'LLERIAN)     TYPE 

As  these  cj'sts  react  to  menstruation  causing  the  formation  of  a 
hematoma,  we  would  expect  their  epithelial  lining  also  to  react  to 
pregnancy,  just  as  the  uterine  mucosa  reacts  to  it.    The  opportunities 


Fig.  39. — (Case  o).  PhutuiiiKi  ugi  ai'li  (ubi.  lo  mm.)  uf  a  section  ol  a  tiiluile  of  eiuiometrial 
type  itivading  the  tissues  of  the  cvary  from  its  lateral  surface  (left  ovary.  Fig.  38).  Some  of 
the   epithelial   cells  were   ciliateJ. 

to  study  this  reaction  are  few  for  several  reasons.  Patients  with  this 
condition  rarely  become  pregnant,  due  to  the  ovarian  lesion  which 
is  often  bilateral,  and  to  other  conditions  frequently  associated  with 
it  which   are  conducive   to   sterility,  as  leiomyomas   and   polyps   and 
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the  age  of  the  patient,  the  latter  part  of  the  child  l)earing  period. 
Sterility  or  no  pregnancies  in  several  years  in  married  women  with 
these  ovarian  hematomas  is  quite  a  common  condition.  Should  a 
patient  Avith  this  lesion  become  pregnant  and  the  latter  condition  be 
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recognized,  there  would  probably  not  be  sufficient  indications  present 
to  justify  an  abdominal  operation. 

I  have  observed  only  one  instance  of  pregnancy  associated  with 
an  ovarian  hematoma  of  endometrial  type.  Both  conditions  were 
accidental  findings  (Case  14  of  this  series).  The  patient,  aged  37, 
had  been  married  for  eleven  years  and  had  never  been  pregnant. 
Menstruation  had  been  regular,  the  last  flow  occurring  two  weeks 
before  the  operation.  At  the  operation,  which  Avas  undertaken  for 
multiple  leiomyomas  of  the  uterus,  the  left  ovary  was  found  to  be 
adherent  to  the  posterior  surface  of  the  broad  ligament;  in  freeing 
it  the  characteristic  "chocolate"  like  fluid  escaped.  The  entire  uterus, 
both  tubes  and  ovaries  and  appendix  were  removed.  An  apparent 
implantation  adononia  was  present  on  the  posterior  uterine  wall  ad- 


Fig.  41. —  (Case  3).  Cross  seotior.  of  the  right  ovary  showing  a  hematoma  (H)  of  endo- 
metrial type  which  had  not  perforated  (x  5).  The  ovary  was  incised  before  it  had  been 
hardened,  and  some  of  its  contents  escaped;  hence  the  walls  of  the  hematoma  are  partially 
collapsed.  The  lining  of  the  hematoma  showed  various  stages  in  the  reaction  to  menstruation; 
the  attempt  to  absorb  the  menstrua!  blood,  and  to  reline  the  denuded  portions  from  epithelium 
which  had  not  been  cast  off  by  menstruation  (see  Figs.  45,  46,  47,  48  and  50).  Tissue  of 
endometrial  type  was  found  invading  the  ovary  at  (a)  from  its  lateral  surface,  and  possibly 
the  hematoma  developed  from  a  tubule  arising  from  this  tissue,  which  had  penetrated  the 
deep  structures  of  the  ovary.  Serial  sections  were  not  made,  and  thus  this  point  was  not 
determined.  Only  about  one  quarter  of  the  circumference  of  the  hematoma  was  lined  by 
epithelium,  "b"  indicates  the  gland  with  hemorrhage  about  it  shown  in  Fig.  26,  and  "c"  a 
small    hemorrhagic    cyst    lined    by    ciliated    epithelium. 

jacent  to  the  attachment  of  the  left  broad  ligament  and  the  site  of 
the  perforation  of  the  ovarian  hematoma  (Fig.  67).  The  gross  ap- 
pearance of  this  implantation  adenoma  differed  from  the  usual  ones 
in  the  absence  of  menstrual  pigmentation.  On  opening  the  uterine 
cavity  an  early  pregnancy  M'as  found,  the  embryo  being  34  mm.  long 
(Fig.  68).  Both  fallopian  tubes  were  a])pai-ently  normal  and  the  cor- 
pus luteum  of  pregnancy  was  situalcd  in  the  right  ovary.  The 
hematoma  of  the  left  ovary  was  lined  by  typical  decidual  tissue,  with 
the  surface  epithelium  still  present  in  the  depressions  (Figs.  69  and 
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70).  Histologically  it  was  identical  with  that  of  the  compact  layer 
in  the  decidua  vera  of  the  pregnant  uterus.  Glands  were  not  present 
in  the  lining  of  the  ovarian  hematoma.  There  was  likewise  a  decidual 
reaction  in  the  implantation  adenoma  in  the  posterior  uterine  wall. 
One  of  the  dilated  tubules  resembled  a  miniature  uterine  cavity  (Pig. 
71),  a  portion  of  whose  mucosa  showed  a  definite  compact  and 
spongy  layer.  The  reaction  in  the  compact  layer  was  not  quite  as 
striking  as  that  in  the  wall  of  the  ovarian  hematoma,  but  the  glands 
of  the  spongy  laj^er  had  a  histological  structure  identical  with  that 
of  the  glands  in  the  spongy  layer  of  the  decidua  vera  of  the  uterine 
cavity  (Fig.  72).  Sections  from  three  different  portions  of  both 
fallopian  tubes  were  examined  microscopically  and  no  decidual  re- 
action was  found  in  any. 

The  typical  decidual  reaction  of  pregnancy  was  found  in  the  lining 
of  cavities  in  three  different  situations  of  this  specimen,  the  cavity 
of  the  uterus,  the  ovarian  hematoma  and  those  of  the  implantation 
adenoma  of  the  posterior  uterine  wall.  The  uterine  cavity  w^as  lined 
by  endometrium.  What  Avas  the  nature  of  the  lining  of  the  other 
two?    I  believe  it  Avas  similar  to  that  of  the  uterine  cavity. 

THE  INFLUENCE  OF  THE  MENOPAUSE  AND  OLD  AGE  ON  OVARIAN  HEMATOMAS 
(hemorrhagic   cysts)    of   ENDOMETRIAL    (mULLERIAN)    TYPE 

As  the  reaction  of  the  lining  of  these  hematomas  to  menstruation 
and  pregnancy  is  similar  to  that  of  the  endometrium,  we  should  ex- 
pect that  the  menopause  and  old  age  Avould  affect  the  mucosa  of 
these  hematomas,  just  as  they  affect  the  mucosa  of  the  uterine  cavity. 
I  believe  that  this  is  true.  In  many  instances  the  reaction  of  the 
mucosa  of  the  hemorrhagic  cysts  to  menstruation  completely  removes 
the  epithelial  lining  and  causes  the  death  of  the  cyst  before  the  meno- 
pause occurs.  If  small,  the  remains  of  the  hematoma  may  be  com- 
pletely absorbed,  if  large,  it  may  persist  possibly  for  the  life  of  the 
individual,  the  old  ''menstrual"  blood  being  retained  in  a  cyst-like 
cavity  lined  by  a  deeply  pigmented  membrane  (Fig.  56). 

I  have  had  the  opportunity  to  study  only  two  cases  with  ovarian 
hematomas  of  endometrial  type  in  Avomen  past  the  menopause.  The 
first  one  occurred  in  a  woman  61  years  old  (Case  6  of  this  series).  The 
remains  of  a  hematoma  (Fig.  73)  were  found  in  the  right  oA^ary  con- 
taining "caked"  menstrual  blood  in  a  cavity  lined  by  a  wavy  hyaline 
membrane  deeply  pigmented  with  hemosiderin.  The  epithelial  lining- 
had  completely  disappeared  (Fig.  74)  ;  this  had  possibly  occurred  be- 
fore the  menopause.  Implantation  adenoma  AA^as  present  iuA^ading  the 
posterior  uterine  Avail  (Fig.  75),  Avhich  histologically  resembled  the 
mucosa  of  the  uterine  caAdty. 

The  second  case  occurred  in  a  Avoman  59  years  old  Avith  carcinoma 
of  the  bodv  of  the  uterus.     Small  ovarian  hematomas  of  endometrial 
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type  yxere.  present  in  l)otli  ovaries.  The  epitlielial  linino'  Avas  present 
in  l)ot]i  liematomas.  There  "was  no  histologic  evidence  of  any  recent 
reaction  to  menstruation.  The  specimen  was  only  recently  removed 
and  I  have  not  had  an  opportunity  to  complete  its  study  and  am  not 
reporting  it  in  full  in  this  series  of  cases. 

THE   EVIDENCE   THAT    THESE   HEMATOMAS    OR   HEMORRHAGIC    CYSTS   ARE 
OF  ENDOMETRIAL    (mULLERIAN)    TYPE 

They  develop  from  glands  or  tuhules  in  the  ovary  which  are  lined 
by  cuboidal  or  columnar  epithelium  (often  ciliated)  resembling  tubal 
and  uterine  epithelium.  Hemorrhage  occurs  in  the  ovarian  tissue 
about  the  glands  or  tubules  at  the  time  of  menstruation. 

The  glands  or  tulniles  from  which  these  hematomas  develop  are 
derived  from  epithelium  which  has  escaped  from  the  fiml)riae.  or 
through  the  lumen  of  the  fallopian  tube,  and  becoming  implanted  on 
the  surface  of  the  ovary  lias  invaded  its  tissues.  See  text  of  this 
article  for  evidence  supporting  this  A'iew. 

Histologically,  the  epithelial  lining  of  these  ovarian  hematomas  is 
similar  to  that  of  the  hematomas  and  dilated  cavities  found  in  pri- 
mary adenomyoma  of  the  uterus  and  of  the  tube. 

Every  variation  in  the  histologic  structure  of  tlie  lining  of  the 
ovarian  hematomas  (often  seen  in  different  portions  of  the  same 
hematoma)  is  due  to  different  phases  in  its  reaction  to  menstruation, 
such  as:  the  inactive  stage  without  evidence  of  hemorrhage,  the  sub- 
epithelial hemorrhage,  the  escape  of  blood  through  the  overlying  epi- 
thelium carrying  some  of  the  latter  with  it  into  the  cavity  of  the 
hematoma,  the  subsequent  reaction  on  the  ])art  of  the  ovarian  stroma 
lining  the  hematoma  in  its  attempt  to  absorb  the  extravasated  blood, 
and  especially  the  development  and  activities  of  the  endothelial  leu- 
cocytes as  scavengers,  and  finally  the  regeneration  of  the  epithelial 
lining  over  the  denuded  portions  from  e]iithelium  which  liad  not 
been  removed  by  menstruation.  The  ]ierf oration  of  the  hematoma  is 
but  a  result  of  menstruation. 

PLATE  IV 

Fig.  42. — Plate  IV  (Case  8).  Reprocluclion  of  a  colored  photomicrograph  (obj.  50  mm.) 
of  a  section  of  the  hematoma  of  endometrial  tvjie  appearing  in  tlie  cross  section  of  the  ovary 
shown  in  (b)  Fig.  38.  Most  of  the  epithelial  lining  had  been  cast  off  by  menstruation.  In 
places  it  is  present  with  an  underlying  hemorrhage.  In  one  place  a  typical  "uterine"  gland 
(,g)  is  present  in  this  stroma.  Cross  sections  are  shown  of  what  appears  to  be  a  tubule 
(t)  which  may  have  invaded  the  ovary  from  its  lateral  surface,  and  may  have  been  the 
source  of  the  hematoma  (see  also  Figs.  39  and  40  from  the  same  ovary).  Some  of  the 
epithelial  cells  lining  the  hematoma  were  ciliated.  Should  i)erforation  occur  the  contents 
of  the  hematoma,  including  epithelium  cast  off  by  menstruation,  would  escape  into  the  peritoneal 
cavity;    the   latter   might  give   rise   to   implantation   adenomas. 

Fig.  43. — Plate  IV  (Case  4  of  second  series^).  Reproduction  of  a  colored  photomicro- 
graidi  (obj.  4  mm.)  of  a  jjortion  of  the  wall  of  the  ovarian  hematoma  shown  in  Fig.  62. 
Here  the  hematoma  is  lined  by  cohnnnar  epithelium  (not  ciliated).  A  cross  section  of  a 
dilated  thin  walled  blood  vessel  is  present,  with  the  red  blood  corpuscles  escaping  through  its 
wall  into  the  surrounding  stroma;  indicating  the  source  of  the  subepithelial  Iiemorrhage.  In 
other  sections  the  epithelial  lining  had  been  cast  off  by  the  underlying  hemorrhage  rupturing 
into    the    cavity    of    the    hematoma. 
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Tlieii-  reaction  to  menstruation,  pregnancy  and  old  age  is  similar  to 
that  of  the  mucosa  of  the  uterine  cavity.  They  develop  during  the 
menstrual  life  of  women,  and  the  condition  found  in  portions  of  the 
lining  of  the  hematoma  may  correspond  to  the  phase  of  the  men- 
strual cycle  indicated  by  the  menstrual  history  of  the  patient.  In 
the  onh'  case  of  pregnancy  associated  with  this  condition  which  I 
have  studied,  the  decidual  reaction  in  the  lining  of  the  ovarian  hema- 
toma Avas  histologically  identical  with  that  of  the  compact  layer  of 
the  decidua  vera  of  the  accompanying  uterus. 

The  histologic  study  of  these  hematomas  shows  that  portions  of 
the  epithelial  lining  are  cast  off  by  the  menstrual  hemorrhage,  and 
this  epithelium  may  be  found  free  in  the  hemorrhagic  contents  of 
the  hematoma.  AVhere  perforation  has  occurred  adenoma  of  en- 
dometrial type  may  be  found  on  the  surface  of  the  ovary  aljout  the 
site  of  the  perforation  and  in  the  other  tissues  adherent  or  adjacent 
to  it,  as  well  as  in  situations  where  material  escaping  from  such  a 
perforation  Avould  ])e  likely  to  lodge.  These  implantation  adenomas 
are  apparently  derived  from  material  escaping  from  the  perforation 
of  the  ovarian  hematoma,  and  in  structure  are  of  endometrial  type; 
often  resembling  normal  endometrium  more  closely  than  the  lining 
of  the  ovarian  hematoma.  If  adenoma  of  endometrial  type  develops 
from  the  implantation  of  epithelium  cast  off  by  menstruation  from 
the  lining  of  the  hematoma  and  escaping  through  the  perforation, 
then  the  epithelial  lining  of  the  hematoma  must  also  be  of  endome- 
trial type. 

REPORT    OF    CASES 

In  the  first  series  of  cases^  reported  by  me,  an  ovarian  hematoma  or 
hemorrhagic  cyst  with  evidence  of  perforation  was  present  in  each  in- 
stance. The  second  series  of  cases-  included  those  Avith  implantation 
adenoma  of  endometrial  type  involving  some  portion  of  the  intestinal 
tract.  The  cases  in  these  two  series  represent,  for  the  most  part,  those 
of  long  standing — namely  the  advanced  stages  of  the  disease. 

The  cases  reported  in  the  present  series  Avere  chosen  from  those 
demonstrating  the  origin  and  dcA^elopment  of  ovarian  hematomas  of  en- 
dometrial type  and  ovarian  hematomas  Avithout  perforation  rather 
than  from  those  Avitli  perforation  and  extensive  implantations.  A  fcAV 
additional  cases  are  included  Avhich  showed  special  features  in  the  life 
history  of  this  condition.  The  cases  in  this  series  represent,  for  the 
most  part,  the  early  stages  of  the  disease,  and  as  a  Avhole  are  not 
of  as  great  clinical  interest  as  those  reported  in  the  other  tAvo  series. 

Case  1. —  (Case  7  of  the  first  series). i  Multiple  hematomas  (of  endoiiictridl  type) 
of  hoth  ovaries  (some  had  perforated),  adhesions  ietween  the  ovaries  ami  the  pos- 
terior uterine  wall  (implantation  adenoma  not  found),  small  leiomyomas  of  the 
uterus.     Mrs.   X.   W.,   ngTrl   thirty-five,    complained   of   uterine   bleeding  which  had 
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occuri'ed  six  times  in  the  last  twelve  weeks.  She  had  never  been  pregnant.  Men- 
struation had  been  regular,  moderate  and  normal  until  the  last  three  months.  Since 
then  it  had  been  more  profuse  and  frequent  and  had  been  accompanied  with  pain. 
Pelvic  examination  showed  the  uterus  to  be  slightly  enlarged,  irregular  in  consist- 
ency, with  an  "inflammatory"  mass  on  either  side.  The  preoperative  diagnosis 
was  a  myomatous  uterus  with  bilateral  ' '  chronic  pelvic  peritonitis. ' '  Operation  was 
at  the  Albany  Hospital,  Nov.  10,  1918.  Both  ovaries  were  cystic  and  adherent  to 
the  posterior  surface  of  the  uterus  and  broad  ligaments.  Small  leiomyomas  were 
present.  On  freeing  the  ovaries  a  small  amount  of  chocolate  fluid  escaped.  The 
appendix,  both  tubes  and  ovaries  and  the  entire  uterus  were  removed  (Fig.  52). 
The  tubes  appeared  normal.  Both  ovaries  contained  multiple  hematomas  in  various 
stages  of  development  and  retrogression;  most  of  them  had  not  perforated.  At  the 
time  of  the  previous  communication!  I  believed  that  some  of  these  hematomas  repre- 
sented various  stages  in  the  life  cycle  of  corpus  luteal  hematomas.  I  have  restudied 
this  specimen  and  with  my  present  knowledge  recognize  that  all  of  the  hematomas 
represent  various  stages  in  the  life  history  of  hematomas  of  endometrial  type.  Many 
sections  were  studied  from  both  ovaries  (nearly  all  the  tissue  in  both  ovaries  has 
been  examined  histologically).  Adenoma  of  endometrial  type  (Fig.  53)  was  found 
on  the  surface  of  both  ovaries,  which  invaded  the  ovarian  tissue  in  the  form  of 
tubules.  These  tubules  were  found  throughout  the  entire  substance  of  both  ovaries 
and  one  could  trace  the  development  of  the  hematomas  from  these  tubules  '  (see 
Figs.  54  and  55).     The  patient  made  a  satisfactory  convalescence. 

Case  2.- — Hematoma  (of  endometrial  type)  of  the  right  ovary  without  evidence 
of  perforation  or  implantations  in  the  pelvis.  Mrs.  W.  iST.,  aged  twenty-eight,  com- 
plained of  sterility  and  painful  menstruation.  She  had  been  married  seven  years 
and  liad  never  been  pregnant.  Menstruation  began  at  the  age  of  thirteen  and 
had  always  been  painful.  The  pain  began  with  the  flow  and  was  worse  the  second 
day.  It  had  increased  in  severity  the  last  year  and  was  more  marked  on  the  right 
side.  The  last  flow  oceun-ed  four  weeks  before  the  operation.  Pelvic  examination 
showed  that  the  uterus  was  small,  in  normal  position  and  freely  movable.  The 
right  ovary  seemed  enlarged  and  very  tender.  The  preoperative  diagnosis  was  a 
cystic  right  ovary.  Operation  was  at  the  Albany  Hospital  July  31,  1920.  The  right 
ovary  was  cystic,  about  twice  the  normal  size,  and  slightly  adherent.  Otherwise  the 
pelvic  organs  appeared  normal.  The  cyst  (retention)  of  the  right  ovary  was  excised, 
and  in  doing  this  a  small  hematoma  about  5  mm.  in  diameter  was  noticed  near  the 
lateral  surface  of  the  ovary;  this  was  also  excised.     The  appendix  had  been  removed 


PLATE   V 

Fig.  44. — Plate  V  (Case  9).  Reproduction  of  a  colored  photomicrograph  (obj.  4  min.) 
of  a  portion  of  the  wall  of  the  hematoma  shown  in  Fig.  60,  which  is  here  lined  by  epithelium. 
The  epithelium  for  the  most  part  is  low,  but  in  a  small  depression  it  is  cuboidal  and  ciliated. 
What  ajjpears  to  be  a  dilated  (blood)  vessel  filled  with  endothelial  leucocytes  is  present  beneath 
the  epithelial   lining. 

Fig.  45. — Plate  V  (Case  3).  Reproduction  of  a  colored  photomicrograph  (obj.  4  mm.)  of 
a  portion  of  the  wall  of  ovarian  hematoma  shown  in  Fig.  41.  This  portion  had  not  reacted  to 
menstruation.  The  cells  are  cuboidal  to  columnar  and  ciliated;  in  places  they  are  "heaped 
up"  as  is  often  found  in  glandular  hypertrophy  of  the  uterine  mucosa,  and  also  in  the  ampulla 
of-  the  fallopian  tube.  The  contents  of  the  hematoma  is  shown  above  the  epithelial  lining.  It 
consists  for  the  most  part  of  endothelial  leucocytes  engorged  with  red  blood  corpuscles  and 
also  of  red  blood  corpuscles  in  various  stages  of  preservation.  For  the  source  of  the  endothelial 
leucocytes  see  the   next  two   illustrations. 

Fig.  46. — Plate  V  (Case  3).  Reproduction  of  a  colored  camera  lucida  drawing  of  a  niicro- 
scopic  section  of  a  portion  of  the  wall  of  the  hematoma  shown  in  Fig.  41;  it  is  reacting  to 
menstruation  (a  little  lower  magnification  than  the  preceding  illustration).  The  patient  was 
operated  upon  the  second  day  of  the  menstrual  period.  The  epithelium  to  the  left  is  ciliated; 
to  the  right  the  cilia  have  disappeared,  and  the  epithelium  has  assumed  various  shapes  as  though 
undergoing  retrogression.  Subepithelial  hemorrhage  is  present  and  endothelial  leucocytes 
have  appeared,  some  of  which  are  filled  with  red  blood  corpuscles.  A  thin-walled  blood 
vessel  is  shown  in   longitudinal  section. 
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ten  years  ago.  The  cervix  was  dilated,  and  a  stem  pessary  introduced.  The  small 
hematoma  was  lined  in  part  by  cuboidal  epithelium.  The  rest  of  the  hematoma  was 
lined  by  a  pigmented  layer  of  ovarian  tissue  composed  for  the  most  part  of  endo- 
thelial leucocytes.  Histologically  the  lining  of  the  hematoma  was  similar  to  that 
of  other  hematomas  of  endometrial  type  described  in  this  communication.  The 
patient  made  a  satisfactory  convalescence. 

Case  3. — Hematomas  (of  endometrial  type)  of  both  ovaries,  without  evidence  of 
perforation  or  implantations  in  the  pelvis,  uterine  polyp,  multiple  leiomyomas  and 
descensus  of  the  uterus,  weakened  pelvic  floor.  Mrs.  C.  L.,  aged  thirty-six,  com- 
plained of  descensus  of  the  uterus  and  profuse  menstruation.  She  had  one  child 
nine  years  old  and  one  miscarriage  a  year  later.  Menstruation  had  been  prolonged 
and  profuse  for  the  last  year.  The  patient  was  menstruating  the  day  of  the  opera- 
tion. Pelvic  examination  showed  a  weakened  pelvic  floor,  uterus  irregularly  en- 
larged and  in  descensus.  The  preoperative  diagnosis  was  a  weakened  pelvic  floor, 
descensus  of  the  uterus  and  multiple  small  leiomyomas. 

Operation  was  at  the  Albany  Hospital  March  22,  1921.  The  uterus  was  found  to 
be  irregularly  enlarged  by  multiple  small  leiomyomas.  The  left  ovary  was  of  normal 
size  and  contained  a  reddish  pigmented  elevation  about  4  mm.  in  diameter  on  its 
lateral  surface.  A  similar  but  smaller  elevation  was  present  on  the  mesial  and 
also  on  the  lateral  surface  of  the  right  ovary  near  its  free  border.  Adhesions  were 
not  present  in  the  pelvis  nor  was  there  any  gross  evidence  of  any  implantations. 
(The  pelvis  was  examined  very  carefully  for  both.)  The  appendix,  both  tubes  and 
ovaries  and  the  body  of  the  uterus  were  removed.  The  cervix  was  sutured  into  the 
abdominal  incision  and  the  pelvic  floor  was  repaired.  The  uterus  contained  several 
small  leiomyomas,  the  largest  being  3.5  cm.  in  diameter.  A  small  polyp  was  also 
present  in  the  fundus  of  the  uterus.  The  left  ovary  contained  on  its  lateral  surface 
a  superficial  hematoma  about  4  mm.  in  diameter  which  was  lined  by  low  to  cuboidal 
epithelium ;  many  of  the  epithelial  cells  were  ciliated.  Three  similar  superficial 
hematomas  were  present  in  the  right  ovary,  the  smallest  being  about  0.5  mm.  (Fig. 
26)  and  the  largest  4  mm.  in  diameter.  A  larger,  deep  hematoma,  about  1  cm.  in 
diameter  was  situated  in  the  right  ovary  which  had  not  ruptured  but  was  present- 
ing towards  its  lateral  surface  (Fig.  41).  This  hematoma  was  partly  lined  by 
epithelium  which  in  places  was  ciliated;  subepithelial  stromal  hemorrhages  were 
also  present  (Figs.  45  and  46).  The  greater  portion  of  this  hematoma  was  lined  by 
a  pigmented  layer  of  ovarian  tissue  without  an  epithelial  covering,  the  pigment, 
the  result  of  previous  hemorrhage,  being  for  the  most  part  in  cells  of  the  type  of 
endothelial  leucocytes  (Figs.  47  and  48).  The  superficial  hematomas  could  have  arisen 
from  implantations  of  epithelium  derived  from  or  through  the  tube,  while  the  deeper 
one  could  have  arisen  from  tubules  penetrating  the  ovary  from  its  surface.  Perfora- 
tion or  rupture  of  these  hematomas  might  give  rise  to  implantation  adenoma  wher- 
ever epithelium  carried  with  the  material  escaping  into  the  pelvis  might  fall  on 
suitable  "soil."     The  patient  made  a  satisfactory  convalescence. 

Case  4. — Multiple  small  implantation  adenomas  (of  endometrial  type)  of  the  pos- 
terior surface  of  the  uterus,  posterior  culdesac,  anterior  surface  of  the  left  hroad 
ligament  and  in  the  anterior  culdesac,  leiomyoma  of  the  uterus,  evidence  of  stromal 
hemorrhage  in  the  right  ovary.  Mrs.  D.  B.,  aged  forty-six,  complained  of  uterine 
bleeding.  She  had  been  married  for  eleven  years  and  had  never  become  pregnant. 
Menstruation  had  been  regular,  normal  and  without  pain.  For  the  last  two  months 
there  had  been  a  more  or  less  constant  bloody  uterine  discharge,  at  times  quite  pro- 
fuse. Pelvic  examination  show^ed  that  the  uterus  was  irregularly  enlarged  and 
freely  movable.  The  preoperative  diagnosis  was  uterine  leiomyoma  and  possibly 
carcinoma  of  the  bodv  of  the  uterus. 
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Operation  ^vas  at  the  Albany  Hospital  May  6,  1921.  Implantation  adenoma  was 
found  as  described  above  (Fig.  10).  The  appendix,  both  tubes  and  ovaries  and  the 
entire  uterus  were  removed.  Multiple  small  leiomyomas  were  found,  the  largest 
being  3  cm.  in  diameter.  Carcinoma  of  the  body  of  the  uterus  was  not  present. 
The  implantations  were  of  endometrial  type.  A  small  pigmented  area  3  mm.  in 
diameter  was  present  on  the  lateral  surface  of  the  right  ovary.  Histologically  this 
pigmentation  was  due  to  old  blood  pigment  in  the  cells  of  the  ovarian  stroma; 
glands  or  tubules  of  endometrial  type  were  found  neither  in  this  area,  nor  in  any 
of  tlie  sections  taken  from  both  ovaries.  This  area  may  represent  the  remains  of 
a  small  ovarian  hematoma  of  endometrial  type  in  whicli  all  of  the  epithelium  had 
been  destroyed  by  menstruation  and  perforation.  The  tubes  appeared  normal,  and 
there  were  not  any  pelvic  adhesions  present.  I  believe  the  implantations  probably 
arose  from  epitlielium  escaping  from  the  tubes,  although  the  possibility  of  implanta- 
tions from  a  small  ovarian  hematoma  which  had  disappeared  after  perforation  can- 
not be  excluded.     The  patient  made  a  satisfactory  convalescence. 

Case  5.^ — Superficial  sv^nll  hematomas  (of  endometrial  ti/pe)  of  botlt  ovaries  tvith- 
out  gross  evidence  of  perforation  and  of  impkmtation  adenomas  in  the  pelvis,  retro- 
flexed  vterus,  appendicitis  with  abscess.  Mrs.  J.  C,  aged  twenty-three,  complained 
of  attacks  of  pain  in  the  right  side  of  the  abdomen.  She  had  not  had  any  children 
but  had  had  one  miscarriage  a  year  and  a  half  ago.  Menstruation  was  moderate  in 
amount,  and  had  always  been  painful.  The  patient  was  menstruating  the  day  of 
the  operation.  The  first  attack  of  pain  in  the  right  side  of  the  abdomen  occurred 
five  months  before  her  opeiation;  she  was  in  l)cd  a  week  at  that  time.  The  last 
attack  occurred  twelve  days  before  the  operation;  slie  was  in  bed  five  days,  had 
nausea,  vomiting  and  elevation  of  temperature.  Abdominal  palpation  showed 
marked  tenderness  and  resistance  over  the  region  of  the  cecum.  Pelvic  examina- 
tion showed  a  retroflexed  uterus.  The  preoperative  diagnosis  was  appendicitis  and 
retroflexion  of  the  uterus.  Operation  was  at  the  Albanj^  Hospital  May  9,  1921.  A 
median  incision  was  made;  the  uterus  was  retroflexed.  On  replacing  it  and  examin- 
ing the  ovaries,  multiple  superficial  hematomas  from  1  to  2  mm.  in  diameter  were 
noticed  on  the  lateral  surface  of  the  right  ovary  and  a  similar  hematoma  about  3 
mm.  in  diameter  on  the  lateral  surface  of  the  left  ovary  (Fig.  2).  The  right  tube 
and  ovary  were  removed;  the  portion  of  the  left  ovary  containing  the  hematomas 
was  excised.  The  uterus  was  suspended  by  sutuiing  the  round  ligaments  to  its  pos- 
terior surface.  A  small  abscess  was  found  aliout  the  appendix  lateral  to  the  cecum. 
The  appendix  was  removed  and  the  seat  of  the  abscess  was  drained  by  a  protective 
wick  drain  through  a  small  McBurney  incision.  No  gross  evidence  of  implantation 
adenomas  was  found  in  the  pehns.  Histologically,  the  small  ovarian  hematomas 
were  of  endometrial  type  with  a  definite  reaction  to  menstruation,  wliich  had  car- 

PLATE  VI 

Fig.  47. — Plate  \I  (Case  3).  Reproduction  of  a  colored  photomicrograph  (obj.  16  mm.) 
of  a  portion  of  the  wall  of  the  hematoma  (H)  Fig.  41,  showing  endothelial  leucocytes  escaping 
into  the  cavity  of  the  hematoma,  and  the  formation  of  the  pigmented  lining.  To  the  right,  the 
epithelial  lining  is  still  present  with  an  underlying  stromal  hemorrhage.  In  the  center,  endo- 
thelial leucocytes  have  developed  and  are  pouring  into  the  cavity  of  the  hematoma  through 
a  breach;  probably  caused  by  a  previous  subepithelial  hemorrhage  rupturing  into  the  cavity 
of  the  hematoma,  and  carrying  the  overlying  epithelium  with  it  (see  also  Fig.  50.).  To  the 
left,  the  luteal-like  pigmented  layer  is  forming  which  is  composed,  for  the  most  part,  of  endo- 
thelial leucocytes  containing  blood  pigment.  The  contents  of  the  cavity  of  the  hematoma  (above) 
consists  of  blood  and  endothelial  leucocytes,  epithelium  and  stroma  cells  in  various  stages 
of  preservation. 

Fig.  48. — Plate  VI  (Case  3).  Reproduction  of  a  colored  photomicrograph  (obj.  16  mm.) 
of  a  portion  of  the  wall  of  the  hematoma  (H)  Fig.  41,  showing  the  pigmented  layer  lining 
the  greater  portion  of  the  hematoma.  This  represents  a  later  stage  of  the  condition  shown  in 
the  preceding  illustration.  The  endothelial  Icueocytes  are  breaking  down,  and  hyaline  con- 
nective  tissue   has   developed   in   the   stroma   of   the  wall   of   the   hematoma. 

Fig.  49. — Plate  VI  (Case  9).  Reproduction  of  a  colored  photomicrograph  (obj.  16  mm.) 
of  a  portion  of  the  wall  of  the  ovarian  hematoma  shown  in  Fig.  60.  This  demonstrates  very 
well  the  breaking  down  of  the  endothelial  leucocytes  in  the  superficial  portion  of  the  wall  of 
the  hematoma,   and   the   deposit   of   blood   pigment   in   the   deeper    tissues. 
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Fig.  so. —  (Case  3).  I'liotoaiicrograph  (oIik  4  iiim. )  of  a  portion  of  the  wall  of  the  ovarian 
hematoma  shown  m  the  center  of  Fig.  -17.  The  endothelial  leucocytes  are  escaping  into  the 
cavity  of  the  hematoma  through  a  breach  in  the  overlying  epithelium;  probably  caused  by  a 
previous    hemorrhage    (menstrual). 


Fig.  SI. — (Case  9).  PhotoraicTograph  (obj.  16  mm.)  of  a  portion  of  the  wall  of  the 
ovarian  hematoma  present  in  Fig.  60,  showing  the  flattened  epithelium  to  the  left  "riding" 
over  the  pigmented  layer,  which  is  composed  mostly  of  endothelial  leucocytes  undergoing 
retrogression.  This  represents  the  rclining  of  the  denuded  portion  of  the  hematoma,  from 
epithelium,  not  cast  off  by  menstruation  (from  the  same  section  showti  in  Fig.  44).  The 
retrogression  of  the  endothelial  leucocytes  is  well  demonstrated  in  Fig.  49:  also  from  the 
same   specimen   but  another  section. 
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ried  some  of  the  oTerl^-ing  epithelium  into  the  cavities  of  the  hematomas  (Figs. 
28  and  29).  Should  perforation  occur  some  of  this  epithelium  would  escape  with  the 
contents  of  the  hematoma  into  the  pelvis,  and  might  give  rise  to  implantation 
adenomas.  Both  tubes  were  patent  and  the  hematomas  on  the  surface  of  the  ovaries 
probably  arose  from  epithelium  escaping  from  the  tubes.  The  patient  made  a  satis- 
factory convalescence. 

Case  6. — Hematoma  of  endometrial  type  (perforated)  of  the  right  ovary,  im- 
plantation  adenoma  (of  endometrial  type)  of  the  posterior  uterine  wall,  mxdtiple 
small  leiomyomas,  uterine  polyp,  adherent  retroflexcd  uterus.  Mrs.  L.  B.,  aged 
sixty-one,  complained  of  indigestion  and  loss  in  weight.  She  had  four  children,  the 
youngest  being  thirty-two  years  old.     Menopause  occurred  at  the  age  of  forty-eight 
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Fig.  52. —  (Case  1).  Multiple  bematomas  of  endometrial  type,  in  various  stages  of  develop- 
ment and  retrogression,  of  both  ovaries.  Posterior  view  of  the  uterus,  tubes  and  ovaries 
removed  at  operation  (.x  2/3)  ;  both  ovaries  also  shown  in  cross  section.  The  hetnatomas  are 
marked  "H"  in  the  cross  sections  of  the  ovades  and  a  follicular  cyst  "C"  is  shown  in  each 
ovary.  All  the  hematomas  were  of  endometrial  type.  Implantation  adenoma  of  endometrial 
type  was  found  on  the  surface  of  both  ovaries,  invading  the  underlying  tissues  (Fig.  53); 
tubules  of  endometrial  type  were  found  in  the  deeper  tissues  of  the  ovary  and  hematomas  arose 
from  these  just  as  the  superficial  hematomas  developed  (Fig.  54  compare  with  Fig.  37).  As  the 
hematomas  became  larger  the  typical  pigmented  lining  developed  in  the  portion  of  the  wall  where 
the  epithelium  had  been  cast  off  by  menstruation.  In  some  of  the  hematomas  all  of  the  epithelium 
had  been  cast  off,  and  the  hematoma  was  completely  lined  by  the  pigmented  layer;  and  I  believe 
that  the  life  of  the  hemorrhagic  cyst  had  ceased,  and  eventually  the  remains  might  be  absorbed 
(Figs.  55  and  56).  In  some  of  the  hematomas  quite  typical  "endometrial"  tissue  was  present 
(Fig.  57),  and  in  others  tubules  were  found  communicating  with  the  lining  of  the  hematoma, 
and  extending  into  or  from  the  ovarian  tissue  (Fig.  58).  Both  tubes  were  patent,  and  while 
adenoma  was  found  on  the  surface  of  both  ovaries,  none  was  found  on  the  posterior  surface 
of   the   uterus. 

and  was  normal  in  character.  She  had  lost  forty  pounds  in  weight  in  the  last  two 
years  without  any  definite  symptoms  other  than  slight  indigestion  and  constipation 
("always  constipated").     X-rays  of  the  gastrointestinal  tract  were  negative.     Ab- 
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dominal  palpation  was  also  negative.  Pelvic  examination  showed  an  adherent  retro- 
flexed  uterus  with  marked  induration  in  the  culdesac.  Rectal  palpation  confirmed 
the  above  and  I  remarked  that  if  the  patient  had  not  passed  the  menopause  I 
would  make  a  diagnosis  of  implantation  adenoma  of  endometrial  type  in  the  culde- 
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on   the   surface    of   the   ovary    and    invaUiiig   the    luidcilying    tisbuc   as    tubules. 

sac.  The  preoperative  diagnosis  was  probably  carcinoma  (primary  source  not  deter- 
mined) with  implantations  in  the  culdesac.  An  exploratory  operation  was  suggested 
but  it  was  not  urged  as  I  did  not  believe  that  it  would  be  of  any  great  benefit  to 
the  patient.     Operation  was  at  the  Albany  Hospital  June  22,  1921.     A  median  ab- 


Fig.  54. — (Case  1).  Photomicrograph  (ol)j.  50  mm.)  showing  a  small  hematoma  which  has 
arisen  from  a  dilated  portion  of  a  tubule,  similar  to  the  tubules  invading  the  ovary  from  the 
adenoma   on   the   surface    (Fig.    53   compare   with    Fig.   37). 


dominal  incision  was  made  and  the  contents  of  the  abdominal  cavity  were  carefully 
palpated  and  nothing  abnormal  was  detected.  The  appendix  was  removed.  The 
uterus  was  found  to  be  retroflexed  and  denselv  adherent  to  the  bottom  of  the  culde- 
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sac.  The  left  tulio  and  ovary  were  normal.  Tlie  right  tube  appeared  normal  but 
the  right  ovary  -was  cystic,  about  4  cm.  in  diameter,  and  densely  adherent  to  the 
side  of  the  pelvis.  On  freeing  the  ovary  the  walls  of  the  cyst  were  torn,  and  thick 
' '  chocolate-like ' '  paste  escaped  with  hard  ' '  caked ' '  pieces  of  material  similar  to 
the  paste.  The  entire  uterus  and  both  tubes  and  ovaries  were  removed.  The  uterus 
contained  multiple  small  leiomyomas,  a  polyp,  and  adenoma  of  endometrial  type  of 
the  posterior  uterine  wall,  which  had  apparently  invaded  the  uterus  from  its  peri- 
toneal surface  (Figs.  7.3  and  74).  Histologically  tlie  glandular  elements  of  this 
adenoma  were  similar  to  that  of  the  mucosa  lining  the  uterine  cavity.  The  wall  of 
the  ovarian  hematoma  was  thin.  Many  sections  were  made  from  different  portions 
of  the  wall  of  the  hematoma.  Every  section  showed  a  similar  condition;  a  stroma 
consisting-  of  wavy  hyaline  bands  of  tissue  without  cellular  elements,  and  scattered 
through  it  old  blood  pigment  (Fig.  75,  compare  with  Figs.  4S  and  49).  An  epithelial 
lining  was  not  found.  I  believe  that  the  ovarian  hematoma  represents  the  remains 
of  a  larger  hematoma  of  endometrial  type  in  which  the  epithelial  lining  had  been 
destroyed  and  the  hemorrhagic  contents  had  never  lieen  completely  absorbed.      The 


Fig.  55. — (Case  1).  Photomicrograph  (obj.  50  mm.)  of  a  section  of  a  small  hematoma  of 
endometrial  type.  To  the  left  the  epithelial  lining  is  replaced  by  a  thick  pigmented  layer,  the 
result  of  previous  hemorrhage.  The  rest  of  the  hematoma,  shown  in  this  section,  is  lined 
by   epithelium    mostly    cuboidal.      In    places   subepithelial    hemorrhage   is   present. 


patient  made  a   satisfactory  convalescence   and  feels   much  better  than   before  the 
operation. 

Case  7.- — Multiple  small  superficial  hematomas  (of  endometrial  type)  of  both 
ovaries  with  evidence  of  perforation,  corpus  luteum  hematoma  of  the  right  ovary; 
implantation  adenoma  (of  endometrial  type)  involving  the  posterior  ivall  of  tlie 
uterus  and  the  culdesac,  leiomyomas,  uterine  polyps,  wealcened  pelvic  floor  and  gall- 
stones. Mrs.  I.  B.,  aged  forty-three,  complained  of  uterine  bleeding,  indigestion 
and  a  sense  of  lack  of  support.  She  had  one  child  twenty  years  old,  the  only 
pregnancy.  Menstruation  had  recently  been  very  profuse  and  irregular,  occurring 
every  two  to  three  weeks,  and  was  not  accompanied  by  any  pain.  The  last  men- 
strual flow  occurred  eighteen  days  ago  and  she  expected  to  menstruate  any  day. 
Occasionally  there  was  slight  bleeding  indeiHMident  of  menstru;ition.  She  was  not 
constipated.  Pelvic  examination  showed  a  weakened  pc^lvic  flocir,  the  uterus  to  be 
retroverted  and  slightly  enlarged,  with  sonu^  iiidui;itioii  in  the  culdesac.  The  pre- 
operative diagnosis  was  a  weakened  pehic  flnm.  li-iduiyomn  of  the  uterus,  and  pos- 
sible implantation  adenoma  in  the  culdesac. 


JOHX    A.    SA:\1I'S0X 


97 


Operation  was  at  the  Albany  Hospital  June  30,  1921.  The  appendix,  both  tubes 
and  ovaries  and  the  entire  uterus  were  removed.  The  gall  bladder  (gallstones)  was 
excised  and  the  pelvic  floor  was  repaired.  The  left  ovary  contained  two  hematomas 
of  endometrial  type,  2  and  4  mm.  in  diameter,  presenting  on  the  lateral  surface  of 
the  ovary  near  its  free  border.  The  laiger  one  of  tL^se  had  possibly  jxnforated. 
The  right  ovary  contained  several  superficial  hematomas  of  endometrial  type  from 
1  to  2  mm.  in  diameter,  all  presenting  on  its  lateral  surface  (Fig.  33).  Some  of 
these  had  perforated  (Fig.  30).  Cilia  were  present  on  some  of  the  epithelial  cells 
lining  these  hematomas.  A  typical  corpus  luteum  hematoma  1.3  cm.  in  diameter 
was  present  in  the  right  ovary.  Adenoma  of  endometrial  type  was  found  invading 
the  posterior  wall  of  tlie  uterus,  especially  marked  near  the  left  ovary  (Figs.  33  and 
34).  Similar  adenoma  was  also  found  in  the  culdesac.  What  is  the  relation  be- 
tween the  hematomas  of  the  ovaries  and  the  adenomas  invading  the  posterior  wall 


Fig.  56. —  (Case  1).  Photomicrograph  (obj.  50  mm.)  of  a  section  of  the  remains  of  a  hema- 
toma of  endometrial  type,  in  which  all  of  the  epithelial  lining  has  been  cast  off  and  is  replaced 
by  a  thick  pigmented  wall  similar  to  that  shown  in  Fig.  55.  I  believe  that  the  life  of  the 
hemorrhagic   cyst,   as   such,    had   ceased. 


of  the  uterus  and  the  culdesac?  Epithelial  cells  escaping  from  the  perforated  ovar- 
ian hematomas  could  have  given  rise  to  other  implantations  on  the  surface  of  the 
ovaries,  and  to  the  adenoma  in  the  culdesac  and  uterine  wall.  They  all  could  have 
had  a  common  origin  from  epithelium  escaping  from  the  tubes.  I  believe  that  in 
this  case  implantations  occurred  from  both  sources.  The  primary  implantations  oc- 
curred from  the  tubes  which  were  patent  with  free  fimbriae.  The  perforating 
ovarian  hematomas  from  time  to  time  would  expel  into  the  pelvis,  epithelium  which 
might  lodge  on  the  surface  of  the  ovaries  or  the  posterior  surface  of  the  uterus,  or 
in  the  culdesac.  Implantations  in  various  stages  of  development  were  found  in  all 
these  siUiations.  The  uterine  cavity  contained  multiple  polyps.  The  patient  died 
on  the  third  day  with  symptoms  of  a  severe  infection  and  beginning  pneumonia 
of  the  right  lung  but  no  signs  of  peritonitis.  An  autopsy  was  refused  but  immedi- 
ately after  death  a  blood  culture  was  obtained  by  inserting  a  long  hypodermic  needle 
into  tile  Iieart.     A  pure  culture  of  pneumococcus  Type  II  was  obtained. 
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QxfiE  S. — Multiph  Iti  iiNitoiiKis  (of  I  ndoineliidl  In/")  <>f  hull  ovaries  vitliout 
gross  evidence  of  perforation,  small  implantation  adenoma  (of  endometrial  type)  in 
the  culdesac,  multiple  leiomyomas,  retroflexion  of  the  uterus,  weakened  pelvic  floor 
and  hemorrhoids.  Mrs.  M.  L.  H.,  aged  fifty-one,  complained  of  a  sense  of  lack  of 
support,  indigestion  and  hemorrhoids.  She  had  had  one  child  eighteen  years  ago. 
Menstruation  was  regular,  without  pain  and  usually  profuse  in  amount.  The  last 
flow  occurred  two  weeks  before  the  operation.  Pelvic  examination  showed  a  weak- 
ened pelvic  floor  and  the  uterus  to  be  irregularly  enlarged  and  retroflexed.  The  pre- 
operative diagnosis  was  multiple  leiomyomas  in  a  retroflexed  uterus,  and  a  weakened 
pelvic  floor.  At  the  operation  at  the  Albany  Hospital,  Sept.  21,  1921,  the  uterus 
was  found  to  be  irregularly  enlarged  and  freely  movable.  Both  ovaries  contained 
multiple  small  hematomas,  but  were  not  adherent.  A  small,  thickened  area,  with  a 
pigmented  elevation  about  2  mm.  in  diameter  was  detected  in  the  culdesac  (Fig. 
59).  This  was  excised  and  proved  to  be  an  adenoma  of  endometrial  type.  The 
appendix,  both  tubes  and  ovaries  and  the  entire  uterus  were  removed.  The  pelvic 
floor  was  repaired  and  the  liemorrhoids  were  removed  by  tlie  clamp  and  cautery. 
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Fig.    ;.;.      (Case    1).      Phuloin.cjuyraijh    ( ubj .    1  .■   -.:...;    -i    ..      • 
of  one  of  the  larger  hematomas  of  endometrial  type,  shown  in  the 
(Fig.    52).      Histologically    it    resembles    uterine    mucosa. 


.,    ,-irtion   of    the   walls 
cciion  of  the  left  ovary 


Tubules  uf  endometrial  type  were  found  invading  licith  ovaries  from  their  lateral 
and  free  surfaces.  Three  hematomas  of  endometrial  type  were  present  in  the  left 
ovary,  the  largest  being  about  1.7  cm.  in  diameter  and  the  smallest,  about  5  mm.  in 
diameter.  Two  of  the  hematomas  apparently  had  not  perforated,  but  one  possibly  had 
(Fig.  38).  A  corpus  luteum  hematoma  was  also  present  in  the  left  ovary.  All  three 
hematomas  were  presenting  on  the  lateral  surface  of  the  ovary.  The  right  ovary 
contained  two  hematomas  also  unruptured,  the  largest  being  about  1  cm.  in  diameter. 
The  uterus  contained  multiple  leiomyomas,  the  largest  being  about  4  cm.  in  diameter. 
For  the  description  of  the  ovarian  hematomas  see  Figs.  38,  39,  40  and  42,  with  their 
legends.  The  tubules  of  endometrial  type  in  the  ovaries  from  which  the  hematomas 
had  developed  apparently  arose  from  epithelium  invading  the  ovaries  from  their  sur- 
face, and  could  have  been  implanted  from  epithelium  arising  from  or  escaping 
through  the  fimbriated  extremity  of  the  tube.  Tlie  implantation  in  the  culdesac 
could  have  arisen  from  epithelium  escaping  fmin  u  small  perforation  in  one  of  the 
ovarian  hematomas  (Fig.  42),  or  could  have  arisen  from  epithelium  escaping  from, 
the  tube,  just  as  I  believe  the  ovarian  hematomas  arose.  Both  tubes  were  apparently 
normal  and  patent.  I  believe  that  perforation  of  the  hematomas  would  bo  followed 
by  further  implantations.     The  patient  made  a  satisfactory  convalescence. 
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Case  9. — Hematoma  (of  endometrial  type)  of  the  left  ovary  with  healed  perfo- 
ration, implantation  adenoma  of  endometrial  type  on  the  posterior  surface  of  the 
right  "broad  ligament  at  its  uterine  attachment,  small  leiomyomas  and  early  carci- 
noma of  the  uterine  cervix.  Mis.  G.  S.,  aged  forty-two,  complaiued  of  uterine 
bleeding.  She  had  two  children,  thirteen  and  nine  years  of  age  respectively. 
Menstruation  was  regular,  quite  profuse  and  occasionally  accompanied  with  slight 
pain.  Slie  had  been  bleeding  for  five  weeks  prior  to  tiie  operation.  Pelvic  exami- 
nation showed  that  the  cervix  was  lacerated  and  bled  slightly  on  palpation;  the 
uterus  was  enlarged  and  firm  in  consistency.  The  preoperative  diagnosis  was 
probably  myofibrosis  of  the  uterus.  Preliminary  curettage  was  advised  to  exclude 
the  possibility  of  an  early  carcinoma  of  the  uterine  cervix.  The  uterus  was 
curetted  and  a  small  piece  of  the  cervix  was  excised  under  nitrous  oxide  anesthesia. 
The  material  removed  did  not  suggest  carcinoma  in  its  gross  appearance,  but  histo- 
logically (ypir-al  squamous  cell  earcinoma  was  found  in  one  fragment  of  the  tissue 
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Fig.  5S.  — (Case  1).  Photomicrograph  (ohj.  16  mm.)  of  a  section  of  a  portion  of  the  wall 
of  one  of  the  larger  hematomas  of  endometrial  type,  shown  in  the  cross  section  of  the  left 
ovary  (Fig.  52)  (not  from  the  hematoma  shown  in  the  preceding  illustration).  This  portion 
of  the  hematoma  is  lined  by  tissue  resembling  uterine  mucosa.  A  tubule  is  shown  in  longi- 
tudinal section,  apparently  invading  the  underlying  ovarian  tissue  from  the  lining  of  the 
hematoma;  or  possibly  the  hematoma  developed  from  this  tubule.  Less  than  one-third  of  the 
hematoma  was  lined  by  epithelium.  The  greater  portion  of  the  hematoma  was  lined  by  a 
thick   pigmented    wall    similar    to    that   shown    in    the    previous    illustrations. 


removed.  The  patient  was  persuaded,  with  difficulty,  to  consent  to  a  radical  opera- 
tion. On  October  20,  1921,  at  the  Albany  Hospital,  the  entire  uterus,  left  tube, 
and  ovary  and  appendix  were  removed.  Tlie  patient  was  insistent  that  some  ovarian 
tissue  should  1)C  saved  if  possiljle  and  the  riglit  tube  and  ovaiy,  which  appeared 
normal,  were  not  removed.  The  left  ovary,  which  was  lightly  adherent  to  the 
posterior  surface  of  the  broad  ligament,  contained  a  hematoma  of  endometrial 
type,  about  2.5  cm.  in  diameter,  whicli  had  apparently  i^erforated  on  its  lateral 
surface  (Fig.  60).  Adenoma  of  endometrial  type  was  also  present  on  the  surface 
of  the  ovary,  about  the  healed  perforation  (probably  implantations  from  the  per- 
foration).    Tubules  of  endometrial  type  were  present  in  the  ovarian  tissue  near  the 
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attachment  of  its  lateral  surface  to  tlie  broad  ligament.  Implantation  adenoma  of 
endometrial  type  was  present  on  the  posterior  surface  of  the  left  broad  ligament, 
at  its  uterine  attachment  (Fig.  60).  The  ovarian  hematoma  could  have  arisen  from 
epithelium  escaping  from  the  tube.  The  implantation  on  the  surface  of  the  broad 
ligament  could  have  arisen  from  the  tube,  or  through  the  perforation  of  the  ovarian 
hematoma  adjacent  to  it.  I  believe  more  likely  the  latter.  The  patient  made  a 
satisfactOT}-  convalescence. 

Case  10. — Small  hematoma  of  endometrial  type  of  the  left  ovary  (-perforated?), 
implantation  adenoma  of  the  posterior  wall  of  the  uterus,  multiple  leiomyomas 
uterine  polyp.  Miss  E.  T.,  aged  forty-one,  complained  of  prolonged,  profuse  men- 
struation. Menstruation  had  been  prolonged  and  profuse  for  three  years,  some- 
times lasting  two  or  three  weeks.  It  was  not  accompanied  by  any  pain.  The  last 
flow  occurred  three  weeks  before  the  operation.  Pelvic  examination  showed  the 
uterus  to  be  irregularly  enlarged  and  freely  movable.  The  preoperative  diagnosis 
was  multiple  leiomyomas  of  the  uterus.     At  the  operation  at  the  Albany  Hospital, 


Fig.  59. —  (Case  8h  Miilti]ile  hematomas  of  endometrial  type,  in  various  stages  of  develoi)- 
ment,  of  both  ovaries  without  gross  evidence  of  perforation.  Small  implantation  adenoma  of 
endometrial  type  in  the  culdesac.  Posterior  view  of  the  specimen  removed  at  operation  (x  1/2); 
both  ovaries  turned  upwards  exposing  their  lateral  surfaces,  and  showing  the  hematomas 
presenting  on  this  surface.  I  believe  that  the  ovarian  hematomas  arose  from  epithelium 
escaping  from  the  tubes,  becoming  implanted  on  the  lateral  surfaces  of  the  ovaries  and 
invading  the  underlying  tissues  of  tubules  (See  Figs.  1,  38,  39,  40  and  42).  The  adenoma  in 
the  culdesac  (imp.)  may  also  have  arisen  from  epithelium  escaping  from  the  tubes,  or  from 
epithelium  escaping  through  the  perforation  of  a  small  ovarian  hematoma  which  was  overlooked. 
The  perforation  of  the  ovarian  hematomas  would  probably  be  followed  by  implantation  adenoma 
wherever  the  contents  of  the  hematoma  lodged  on  suitable  soil  (compare  with  Figs.  60,  61 
and   62   where   perforation    has   occurred). 

November  9,  1921,  the  uterus  was  found  to  be  irregularly  enlarged  by  multiple 
leiomyomas,  the  largest  myoma  being  about  4  cm.  in  diameter.  The  entire  uterus 
and  l)Oth  tubes  and  ovaries  were  removed.  (The  appendix  had  boon  removed  at  a 
pre\'ious  operation.)  The  left  ovary  was  cystic,  of  normal  size,  and  lightly  ad- 
herent to  the  posterior  surface  of  the  uterus  (Fig.  35).  There  was  a  small, 
pigmented  elevation  about  .3  mm.  in  diameter  on  the  lateral  surface  of  the  ovary, 
which  histologically  proved  to  be  a  cyst-like  cavity  filled  Avith  pigmented  material, 
the  remains  of  an  old  hemorrhage,  and  without  an  epithelial  lining.  I  believe  it 
represents  a  small  cyst  of  endometrial  type  in  which  the  epitlielial  lining  has  been 
destroyed.      Implantation    adenoma    of    endometrial    type    was    found   invading    the 
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posterior  surface  of  the  uterus  laterfil  to  tlie  left  ovary.  Both  tubes  Avere  appar- 
ently normal  and  patent.  Two  possible  sources  suggest  themselves  for  the  origin 
of  the  adenoma  on  the  posterior  surface  of  the  uterus — one,  the  ovarian  hematoma 
which  had  perforated  (adhesions  about  the  ovary),  and  in  which  later  the  perfora- 
tion had  become  closed,  and  the  other  from  epithelium  escaping  from  the  tube. 
The  patient  made  a  satisfactory  convalescence. 

Case  11. — Small  superficial  hematoma  (of  endometrial  type)  of  the  right  ovary 
(perforated?)  ;  implantation  adenoma  of  the  posterior  surface  of  the  uterus  and  the 
utero-sacral  ligaments;  m-uUiple  small  leiomyomas,  retroversion  of  the  uterus.  Mrs. 
X.  M.,  aged  twenty-nine,  complained  of  very  severe  dysmenorrhea.  She  had  been 
married  twelve  years,  and  had  never  been  pregnant.     Menstruation  began  at  twelve 
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Fig.  60. —  (Case  9).  Hematoma  of  endometrial  type  of  tlie  left  ovary  with  evidence  of 
small  perforation,  implantation  adenoma  of  endometrial  type  (imp.)  on  the  posterior  surface 
of  the  left  broad  ligament,  near  the  perforation  of  the  ovarian  hematoma;  early  cancer  of 
the  uterine  cervix.  Posterior  view  of  the  specimen  removed  at  operation  (x  3/4)  ;  left 
ovary  turned  upwards,  exposing  the  perforation  (p),  on  the  under  surface  of  the  ovary,  which 
had  healed  over.  Photomicrographs  of  portions  of  the  wall  of  the  ovarian  hematoma  are 
shown  in  Figs.  -14,  49  and  51.  Adenoma  was  present  on  the  surface  of  the  ovary  about  the 
perforation,  and  also  on  the  posterior  surface  of  the  broad  ligament  (imp.)  adjacent  to  it. 
I  believe  that  all  of  these  could  have  resulted  from  epithelium  escaping  through  the  perforation 
of  the  hematoma,  although  their  origin  from  epithelium  escaping  from  the  tubes  cannot  be 
excluded. 


years  of  age,  always  painful  but  more  so  the  last  three  years,  and  im-rca-siug  in 
severity.  Menstruation  lasted  two  to  three  days  and  was  scanty  in  amount.  Pain 
was  present  before  the  flow  began  and  lasted  during  the  entire  menstrual  period. 
The  last  flow  occurred  two  weeks  before  the  operation.  Pelvic  examination  showed 
the  uterus  to  be  retroverted,  small,  and  freely  movable;  the  utero-sacral  ligaments 
were  very  tense  and  tender.  The  preoperative  diagnosis  was  retroversion  of  tlie 
uterus  and  possibly   implantation  adenoma    of   the  utero-sacral  ligaments. 

Operation   was   at    the   Albany   Hospital,    Xovember   28,    1921.      The   uterus   was 
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found  to  be  retroverted  and  coutainiug  several  small  leiomyomas.  The  right  ovary 
was  lightly  adherent  to  the  side  of  the  pelvis  and  showed  a  small  pigmented  eleva- 
tion (about  1.3  mm.  in  diameter)  on  its  lateral  surface  (Fig.  36).  The  left  ovary 
seemed  normal.  A  small  elevated  area  about  5  mm.  in  diameter  was  present  on 
the  posterior  surface  of  the  uterus  above  the  origin  of  the  right  utero-sacral  liga- 
ment. Pigmented  dots  were  present  in  this  area.  A  similar  condition  was  present 
ijivolving  both  utero-sacral  ligaments.  Histologically  the  right  ovary  contained  a 
typical  hematoma  of  endometrial  type  about  4  ram.  in  diameter,  which  had  probably 
perforated  (Fig.  37).  Typical  adenomas  of  endometrial  type  were  found  super- 
ficially invading  the  posterior  wall  of  the  uterus  in  the  area  described  above,  and 
also  the  utero-sacral  ligaments.  The  adenoma  involving  the  posterior  surface  of 
the  uterus  and  the  utero-sacral  ligament  could  have  arisen  from  the  ovarian  hema- 
toma,  or   both   of   these   and   the   ovarian   hematoma  could   have   arisen   from   epi- 


Fig.  61. — (Case  21  of  the  first  series.^)  Hematoma  of  endometrial  type  of  the  right  ovary 
(Fig.  63),  with  evidence  of  a  previous  petforation,  and  extensive  implantation  adenoma  of 
endometrial  type  involving  the  posterior  si;rface  of  the  uterus  (Fig.  64),  and  fusing  it  to  the 
anterior  wall  of  the  rectum  (uterus  retroflexed).  Posterior  view  of  the  specimen  removed 
at  operation  (x  3/4) ;  right  ovary  turned  upward  exposing  the  perforation  on  the  under  surface, 
ovary  also  shown  in  longitvidinal  section.  On  freeing  the  adherent  ovary  at  operation,  the 
perforation  was  reopened  and  some  of  the  chocolate-like  contents  escaped.  The  extent  of  the 
implantations  on  the  posterior  surface  of  the  uterus  is  indicated  by  the  pointer  "a"  and  is 
much  greater  than  in  the  previous  illustration,  where  the  perforation  was  smaller.  These 
implantations  could  have  arisen  from  epithelium  escaping  both  from  the  tubes  and  from  the 
perforation  of  the  ovarian  hematoma.  I  believe  that  the  chief  source  was  from  the  perforation 
of  the  ovarian  hematoma   (compare   with  Figs.   59  and  60). 

thelium  escaping  from  or  through  the  fimbriated  end  of  the  tube.     Both  tubes  were 
apparently  normal  and  patent.     The  patient  made  a  satisfactory  convalescence. 

Case  12.— Bilateral  hematosalpinx  and  "  adenomyoma"  of  the  distal  ends  of  hoth 
iuies  with  extension  through  to  their  peritoneal  surface,  implantation  adenoma  of 
endometrial  type  on  the  posterior  surface  of  the  uterus,  small  intramural  leiomyomas, 
cf  the  uterus  (no  evidence  found  of  hematomas  of  endometrial  type  in  the  ovaries). 
Mrs.  F.  S.,  aged  forty-one,  complained  of  uterine  bleeding.     She  had  been  married 
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eleven  years  and  had  never  been  pregnant.  Menstruation  liad  been  regular  and 
nonnal  until  a  year  ago;  since  that  time  it  had  become  more  frequent,  of  longer 
duration  and  at  times  was  painful.  The  last  flow  occurred  three  weeks  before 
tlio  operation.  For  tlie  last  six  months  there  had  been  at  times  bleeding  independ- 
ent of  menstruation.  Pelvic  examination  showed  a  slightly  enlarged  uterus  with 
apparent  inflammatory  masses  on  both  sides.  The  preoperative  diagnosis  was 
a  i:)ossible  intramural  or  submucous  myomn  with  liihitoral  hydrosalpinx  or  adlierent 
tubes  and  ovaries. 

Operation  at  the  Albany  Hospital,  December  5,  1921.  The  appendix,  both  tubes 
and  ovaries  and  the  entire  uterus  were  removed.  The  ovaries  appeared  normal, 
and  histologically  no  trace  of  adenoma  of  endometrial  type  was  found  in  them. 
The  tubes  were  distended  with  a  thick  "chocolate"  fluid.  The  fimbriated  ends 
were   occluded,   bulbous   in   appearance,   and   felt   hard    (Fig.   5).      A   tliagnosis   of 


Fig.  62. —  (Case  4  of  second  series").  Large  hematoma  of  the  right  ovary  of  endometrial 
type  (Fig.  43),  with  evidence  of  a  previous  perforation  (/>)  and  extensive  implantation  adenoma 
involving  the  sigmpid  (c),  its  mesentery  (6)  and  epiploic  appendages  (a),  the  posterior  surface 
of  the  uterus  iti),  and  the  left  tube  (t).  The  condition  found  at  operation  is  indicated;  after 
freeing  the  ovarian  hematoma,  ligating  and  cutting  the  ovarian  vessels  and  drawing  the  uterus 
upwards  and  forwards.  The  distribution  of  the  implantations  is  similar  to  that  of  an  ovarian 
carcinoma  with  perforation,  and  I  believe  that  the  greater  portion  or  all  of  the  implantations 
in  this  case  arose  from  epitheliuiii  escaping  from  the  perforation  of  the  ovarian  hematoma,  just 
as  implantation  carcinoma  arises  from  epithelium  escaping  from  the  perforation  of  the  primary 
malignant  ovarian  cyst.  The  larger  the  ovarian  hematoma  and  the  larger  the  perforation, 
usually  the  greater  the  e.xtent  of  the  implantation  adenoma  associated  with  it.  It  is  tor 
these  reasons  that  I  believe  that  the  ovarian  hematoma  of  endometrial  type  may  be  a  hot 
bed,  incubator  or  intermediary  host  in  the  origin  of  implantation  adenoma.  (Compare  with 
Figs.   59,   60  and  61.) 


"adenomyoma"  of  the  distal  ends  of  both  tubes  was  made  before  they  were 
examined  under  the  microscope.  Histologically  the  distal  ends  of  the  tubes  re- 
sembled a  section  of  an  adenomyoma  of  the  tube.  Some  of  the  dilated  spaces  were 
identical  in  structure  with  some  of  the  hematomas  of  endometrial  type  found  in 
ovaries.  Stromal  hemorrhage  was  present,  with  loss  of  tlie  overlying  epithelium, 
and  endothelial   leucocytes   were   also   present.      The   histological   picture   indicated 
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that  a  structuio  similar  lo  an  adenomyoma  had  developed  iu  the  distal  ends  of  both 
tubes,  which  had  reacted  to  menstruation,  causing  miniature  endometrial  hema- 
tomas; and  some  of  the  blood  escaped  into  the  lumen  of  the  tubes,  giving  rise  to 
a  hematosalpinx.  The  glandular  elements  extended  through  to  the  peritoneal 
surface  of  the  tubes,  and  therefore  menstrual  blood  could  have  escaped  into  the 
peritoneal  cavity.  The  blood  escajjing  from  the  tube  might  carry  with  it  epithelial 
cells  set  free  by  the  underlying  stromal  hemorrhage  rupturing  into  the  lumen  of  the 
tube.  These  epithelial  cells  might  cause  implantation  adenoma.  Such  an  implanta- 
tion adenoma,  wliich  was  similar  histologically  to  the  adenoiim  of  the  tulic,  was 
present  on  the  posterior  surface  of  the  uterus  where  material  escaping  from  the  tube 
would  be  apt  to  fall  (Figs.  11  and  12).  I  believe  that  the  adenoma  on  the  posterior 
surface  of  the  uterus  arose  from  this  source.  The  patient  made  a  satisfactory  con- 
valescence. 

Case  13. — Implantation  adenoma  (of  endometrial  type)  in  the  culdesac,  adherent 
right   ovarii,    retroflexion    of    tlie    uterus.      ]\Irs.    A.    McE.,    aged    30,    complained    of 
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Pig_  (,3. — (Case  Jl  of  hist  serieb';.  riiotomicrogra|jh  (ubj.  16  iniii.j  of  a  section  of  the 
wall  of  the  ovarian  hematoma  ntar  the  site  of  the  perforation  (Fig.  61).  Here  the  hematoma 
is  lined  by  columnar  cells  (ciliated),  and  gland-like  structures  are  present  in  the  underlying 
stroma.  Histologically  it  suggests  uterine  mucosa.  The  epithelial  lining  was  present  only 
about  the  site  of  the  perforation  and  in  pockets  of  the  wall  of  the  hematoma,  where  it  had  not 
been  completely  cast  off  by  hemorrhage  (menstruation).  The  greater  portion  of  the  hematoma 
w-as  lined  by  a  pigmented  wall  consisting,  for  the  most  part,  of  endothelial  leucocytes  in  various 
stages  of  retrogression   similar  to  that  shown   in   Figs.   48  and  49. 


sterility  and  indefinite  pains  in  tlie  lower  abdomen.  She  had  been  married  for  eight 
years,  and  had  never  been  pregnant.  Menstruation  was  regular,  moderate  in  amount 
and  free  from  pain.  The  last  menstrual  flow  occurred  two  weeks  before  the  opera- 
tion. Pelvic  examination  showed  the  uterus  to  be  retroflexed,  possibly  adherent. 
A  definite  nodule  could  be  palpated  in  the  culdesac  to  the  right  of  the  median  line. 
The  preoperative  diagnosis  was  retroflexion  of  the  uterus,  and  })ossibly  implanta- 
tion adenoma  in  the  culdesac. 

Operation  at  tlie  Albany  Hospital  December  17,  1921.  Tiie  uterus  was  found 
to  be  freely  movable;  the  lateral  surface  of  the  right  ovary  was  lightly  adherent 
to  the  lower  part  of  the  po.stcrior  layer  of  the  broad  ligament.  The  ovary  was 
freed  and  carefully  examined  for  any  evidence  of  hematomas,  and  none  was  found. 
Both  tubes  appeared  patent  and  normal;  tlie  left  ovary  seemed  normal.  A  small 
nodule   about    (!   mm.    in    diameter   with    puckering   of    the   peritoneum    over   it,   was 
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found  imbedded  in  the  tissues  of  the  culdesac  just  mesial  to  the  uterine  origin  of 
the  right  utero-sacral  ligament.  This  was  excised,  the  appendix  was  removed  and 
the  uterus  was  suspended  (modified  Gilliam  operation).  Histologically  the  nodule 
removed  from  the  culdesac  proved  to  be  an  adenoma  of  endometrial  type  (Figs.  4 
and  13).  This  adenoma  may  have  arisen  from  the  implantation  of  epithelial  cells 
from  the  right  tube,  or  from  the  perforation  of  a  small  hematoma  of  the  right 
ovary  (the  latter  was  slightly  adherent)  which  had  subsequently  disappeared.  I 
believe  more  likely  the  former.     The  patient  made  a  satisfactory  convalescence. 

Case  1-4. — Vregnancy  (carl//),  multiple  leiomyomas  of  the  vterus,  perforated 
hematoma  (of  endometrial  type)  of  the  left  ovary,  implantation  adenoma  (of 
endometrial  type)  of  the  posterior  surface  of  the  uterus;  typical  decidual  reaction 
of  the  lining  of  the  ovarian  hematoma  and  of  the  implantations  on  the  posterior 
surface  of  the  uteruji.  Mrs.  A.  H.  B.,  aged  thirty-seven,  complained  of  indigestion 
and  profuse,  painful  menstruation.  She  had  been  married  eleven  years  and  had 
never  been  pregnant.  Menstruation  had  always  been  profuse,  but  much  more  so 
the  last  three  years.  At  times  it  had  been  painful;  pain  had  been  more  severe 
and   more   frequent   tiie   last  year.     The  last   mentrual   period    occurred   two   weeks 


Fig.    64. — (Case    21    of    first    -m-  In'-:     >  i  <  .1    enlargement    (x    15;    of    a    section    of    the 

posterior  uterine  wall  shown  in  Tig.  ol.  Adenoma  of  endometrial  type  is  present  on  the 
surface  of  the  uterus,  invading  the  wall  and  giving  rise  to  an  "adenoniyoma."  Some  of  the 
epithelium  lining  the  gland-like  spaces  is  ciliated,  and  is  similar  to  that  lining  the  ovarian 
hematoma  (Fig.  63).  It  is  an  "adenomyoma"  arising  from  epithelium  implanted  on  the 
posterior  surface  of  the  uterus,  probably  escaping  from  the  perforation  of  the  ovarian 
hematoma.  In  my  experience  the  most  frequent  origin  of  "adenomyoma"  of  the  uterus  is 
from  epithelium  implanted  on  irs  peritoneal  surface,  and  this  epithelium  is  derived  either 
fro>m  the  perforation  of  an  ovarian  hematoma,  which  acts  as  an  intermediary  host  (but  not  as 
an    essential    one),    or    through   the    lubes. 

before  the  operation.  Pelvic  examination  showed  that  the  cervix  was  pushed  for- 
ward by  a  hard  tumor  filling  the  culdesac.  The  uterus  was  irregularly  enlarged. 
The  preoperative  diagnosis  was  multiple  leiomyomas  of  the  uterus.  At  the  opera- 
tion at  the  Albany  Hospital,  December  29,  1921,  the  uterus  was  found  to  contain 
multiple  leiomyomas;  the  largest,  being  about  10  cm.  in  diameter,  was  wedged  in 
the  culdesac.  The  left  ovary  was  slightly  enlarged  and  firmly  adherent  to  the 
posterior  surface  of  tlie  broad  ligament.  On  freeing  it  a  small  amount  of  chololate- 
like  fluid  escaped.  The  appendix,  both  tubes  and  ovaries,  and  the  entire  uterus  were 
removed  (Fig.  67).  On  incising  the  uterus  an  early  pregnancy  was  found,  the  fetus 
being  14  mm.  in  length  (Fig.  08).  The  corpus  luteum  of  pregnancy  was  present 
in  the  riglit  ovary.  The  hematoma  of  the  left  ovary  was  about  2  cm.  in  diameter, 
and  the  perforation  had  occuried  in  its  under  surface.     The  wall  of  the  hematoma 
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contained  a  waTy,  almost  polypoid  lining,  which  histologically  resembled  in  its 
decidual  reaction  the  compact  layer  of  the  decidua  vera  of  the  pregnant  uterus  (Figs. 
69  and  70).  The  epithelium  for  the  most  part  was  lacking,  but  was  present  in  the 
depressions  between  the  polypoid  elevations  (Fig.  69).  Small  bleb-like  elevations 
were  present  over  an  area  about  1x2  cm.  on  the  posterior  surface  of  the  uterus, 
adjacent  to  the  portion  of  the  broad  ligament  to  which  the  ovarian  hematoma  was 
adherent.  These  elevations  varied  in  size  from  1  to  3  mm.  and  were  not  pigmented 
like  the  usual  implantations  of  endometrial  type.  Histologically  they  showed  a 
typical  decidual  reaction,  the  larger  ones  with  a  compact  and  spongy  layer  re- 
sembling that  of  the  decidua  vera  of  the  uterus  (Figs.  71  and  72).  In  this 
specimen  there  were  three  ca\-ities  lined  by  tissue  with  the  typical  decidual  reaction 
of  pregnancy,  the  uterine  cavity,  the  hematoma  of  the  ovary  and  the  implantations 
on  the  posterior  surface  of  the  uterus.  I  believe  all  three  cavities  were  lined  by 
similar  tissue. 
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Fig.  65. — (Case  4  of  second  series-).  Photomicrograph  (obj.  50  mm.)  of  a  section  of  the 
implantation  adenoma  of  endon:etrial  type  of  the  left  fallopian  tube  shown  in  Fig.  62.  It 
resembles  uterine  mucosa,  and  probably  arose  from  epithelium  escaping  from  the  perforation 
of  the  ovarian   hematoma   shown   in  Fig.   62. 

Case  15. — Implantation  adcimma  of  endometrial  type  on  the  mesial  surface  of 
the  right  ovary  and  on  the  anterior  surface  of  the  uterus  just  helow  the  attach- 
ment of  the  right  round  ligament.  Miss  A.  W.,  aged  thirty-six,  complained  of  pro- 
longed and  profuse  menstruation.  This  had  been  of  a  year's  duration.  A  tumor 
in  the  lower  abdomen  had  also  been  noticed  for  nearly  a  year.  The  last  menstrual 
period  occurred  three  weeks  before  the  operation.  Pelvic  examination  showed  a 
uterine  tumor  extending  upward  into  the  abdominal  cavity  to  the  level  of  the 
umbilicus.     The  preoperative  diagnosis  was  leiomyoma  of  the  uterus. 

Operation  was  at  the  Albany  Hospital  January  6,  1922.  Tlie  uterus  was  en- 
larged as  described  above,  due  to  one  large  leiomyoma  (21  cm.  in  its  greatest 
♦liameter)  and  several  small  ones;  the  appendix,  entire  uterus  and  right  tube  and 
ovary  were  removed.  The  left  tube  and  ovary  appeared  normal.  An  implantation 
adenoma  of  endometrial  iy^e  was  present  on  the  anterior  surface  of  the  uterus 
below  and  mesial  to  tlic  attachment  of  tlie  right  rouiul  ligament  (Fig.  9.)  A  similar 
adenoma  was  present      on   the   mesial   surface   of  the   right   ovary,  near   the  utcro- 
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ovarian  ligament.  It  is  unusual  to  find  these  ovarian  implantations  on  tlie  mesial 
surface.  The  tube  in  tiiis  instance  was  short,  and  as  the  pelvis  was  filled  by  the 
enlarged  uterus,  epithelium  escaping  from  the  tube  would  be  more  apt  to  lodge 
on  the  mesial  rather  than  the  lateral  surface  of  the  ovary.  I  believe  that  the  im- 
plantations on  the  ovary  and  on  the  anterior  surface  of  the  uterus  probably  arose 
from  epithelium  escaping  from  the  tube.  Had  the  patient  iiot  been  operated  upon, 
an  ovarian  hematoma  of  endometrial  type  might  have  developed,  the  perforation 
of  which  might  have  given  rise  to  further  implantations.  The  patient  made  a 
satisfactory  convalescence. 

Case  16. — Implantation  adenoma  (of  endometrial  type)  on  the  lateral  surface 
of  the  right  ovary,  the  lateral  (anterior)  surface  of  the  right  tube  near  the  fim-^ 
hriated  extremity  and  on  the  posterior  surface  of  the  uterus;  intramural  leiomyoma 
of  the  uterus.     Mrs.  L.  H.,  aged  tliirty-seven,  complained  of  prolonged  and  profuse 


Fig.  66. —  (Case  4  of  second  series-).  Photomicrograph  (obj.  16  mm.)  of  a  section  of  an 
epiploic  appendage  shown  in  Fig.  6i.  It  demonstrates  the  invasion  of  the  epiploic  appendage 
by  the  adenoma  of  endometrial  type,  and  the  great  reaction  (thickening)  of  the  tissue  abovit 
the  adenomatous  tubules.  The  epithelium  lining  these  tubules  was  similar  to  that  lining  the 
ovarian  hematoma  (Fig.  43).  Cilia  were  not  found  on  the  epithelium  lining  the  ovarian  hema- 
toma,  or  the  implantations. 


menstruation.  Slie  had  been  married  for  five  years  and  had  never  been  pregnant. 
Menstruation  had  been  regular,  moderate  in  amount,  of  short  duration  (2  to  3 
days),  and  free  from  pain  until  a  year  ago.  During  the  last  year  it  had  increased 
in  amount  and  in  duration,  the  more  recent  menstrual  periods  lasting  from  one 
to  two  weeks,  but  being  painless.  Pelvic  examination  showed  the  uterus  to  lie 
symmetrically  enlarged,  the  fundus  extending  to  the  level  of  the  umbilicus.  The 
preoperative  diagnosis  was  leiomyoma  of  the  utei-us.  At  the  operation  at  the 
Albany  Hospital,  January  17,  1922,  the  uterus  was  found  to  be  symmetrically 
enlarged  and  freely  movable,  except  for  a  small  area  on  the  posterior  surface 
(Fig.  7)  which  was  adherent  to  the  sigmoid.  This  area  showed  typical  adenoma 
of  endometrial  type  invading  the  uterine  wall.  Similar  adenoma  was  also  present 
on  the  lateral  surface  of  the  right  ovary,  superficially  invading  it  (Fig.  16),  and 
also  on  the  lateral  surface  of  the  right  tube.     The  left  ovary  was  normal  and  both 
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tubes  appeared  patent.  Both  tubes  and  ovaries,  the  entire  uterus  and  appendix 
were  removed.  Histologically  the  adenoma  invading  the  posterior  -wall  of  the  uterus, 
the  right  ovary  and  the  lateral  wall  of  the  right  tube,  were  similar.  The  adenomas 
,n  this  specimen  suggested  that  they  had  a  common  origin,  namely,  from  epithelium 
escaping  from  the  tube.  Had  the  operation  not  been  done  a  hematoma  of  the 
ovai"y  would  probably  have  developed,  the  perforation  of  which  might  have  given  rise 
to  further  implantations.     The  patient  made  a  satisfactory  convalescence. 

Case  17. — Dilated  gland  (of  endometrial  type)  with  hemorrhage  ahoiit  it  on  the 
free  surface  of  the  right  ovary,  implantation  adenoma  of  endometrial  type  on  the 
surface  of  the  left  utero-sacral  ligament  and  the  posterior  surface  of  the  uterus, 
which   was  in   contact   with  the   implantation    on   the   utcro-sucrol    ligament    (uterus 


Fig.  67. — (Case  14).  Hematoma  of  endometrial  type  of  the  left  ovary,  with  perforation; 
implantation  adenoma  (imp.;  on  the  posterior  surface  of  the  uterus  near  the  site  of  the 
perforation  of  the  ovarian  hematoma,  multiple  leiomyomas,  early  uterine  pregnancy  with 
typical  decidual  reaction  of  the  lining  of  the  ovarian  hematoma,  and  the  implantation  adenoma 
of  the  posterior  uterine  wall.     Posterior  vicv.'  of  the  specimen  removed  at  operation   (x  3/5). 


in  retroflexion),  multiple  leiomyomas.  Miss  M.  S.,  aged  thirty-one,  complained  of 
severe  dysmenorrhoea.  Menstruation  had  always  been  associated  with  pain  but  this 
had  increased  in  severity  the  last  year.  The  patient  was  consti])ated,  but  the  con- 
stipation was  not  more  marked  during  the  menstrual  flow.  Tlie  last  flow  occurred 
a  week  before  tlie  operation.  Pelvic  examination  showed  a  retroflexcd  litems  wliieh 
was  irregularly  enlarged.  There  was  marked  tenderness  in  the  culdesae,  especially 
on  palpating  the  utero-sacral  ligaments.  Tlie  preoperative  diagnosis  was  a  retro- 
flexed  utenis  with  multiple  small  leiomyomas,  and  possibly  implantation  adenoma 
in  the  culdesae.  Operation  was  at  the  Albany  Hospital  January  19,  1922.  The 
uterus  was  retroflexed  and  contained  multiple  small  leiomyomas.  The  large-st  was 
about  3.5   cm.   in  its  greatest   diameter.     The  appendix,  left  tube   and  ovary,  and 
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the  entire  uteiiis  were  removed.  A  small  pigmented  elevation  about  2  nnn.  in 
diameter  was  noticed  on  the  free  border  of  the  right  ovary.  This  was  excised  with 
a  small  amount  of  ovarian  tissue  about  it.  It  proved  to  be  a  dilated  gland  of 
endometrial  type  with  hemorrhage  in  the  stroma  about  it  (Fig.  21).  A  small 
corpus  luteuni  hematoma  was  present  in  the  left  ovary,  which  at  the  operation  was 
mistaken  for  an  endonietrial  hematoma.     Both   tubes  were  apparently  normal  and 


Fig.    68. —  (Case    14).      Sigittal    section    of    the    uterus    shown    in    the    preceding    illustration, 
demonstrating    the    early    pregnancy    (emhryo    14    mm.    long)     (x    3/5). 


FiR.  69. —  (Case  14).  t'liouiiKi  rograpn  (oIjj.  Jo  mm.)  r.t  a  >ntioii  ot  the  v\all  of  the 
ovarian  hematoma,  showing  the  wavy,  almost  polypoid  surface,  with  epithelium  only  in  the 
depressions.  The  stroma  was  very  vascular,  and  showed  as  typical  a  decidual  reaction  as  the 
compact  layer  of  the  decidua  vera  of  the  pregnant  uterus.  The  surface  epithelium,  present  in 
the  depressions,  was  also  similar  to  the  suiface  epithelium  of  the  compact  layer  of  the  decidua 
vera. 
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patent.  Implantation  adenoma  of  endometrial  tyjDe  was  present  on  the  surface  of 
the  left  utero-saeral  ligament  and  of  the  posterior  wall  of  the  uterus,  which  were  in 
contact  with  each  other,  the  uterus  being  retroflexed  (Figs.  6  and  14).  ^Miat  is 
the  relation  between  the  adenoma  of  endometrial  type  on  the  free  surface  of  the 
right  ovary  and  those  on  the  surface  of  the  left  utero-sacral  ligament  and  the 
posterior  surface  of  the  uterus?     They  all  could  have  had  a  common  origin  from 
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Fig.    70. — (Case    14).      Ketouchtd    photomicrograph    lobj.    4    nun.)    of    a   iJOrtion    of    the    stroma 
shown    in    the    preceding   section.      Histologically    the    cells   are    ty])ical    decidual   cells. 


Fig.  71. — (Case  14).  Photomicrograph  (obj.  50  mm.)  of  a  section  through  a  portion  of 
the  implantation  adenoma,  involving  the  posterior  surface  of  the  uterus  (Fig.  67).  The  larger 
adenomatous  space  in  the  center  is  a  miniature  uterine  cavity,  with  a  typical  decidual  reaction 
of  a  portion  of  its  lining  forming  a  compact  and  spongy  layer,  similar  to  that  found  in  the 
decidua    vera    of    the    pregnant    uterus. 
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epithelium  escaping  from  the  tube  and  becoming  implanted  on  the  surface  of  the 
ovary  and  the  pelvic  structures.  The  adenoma  on  the  surface  of  the  right  ovary 
might  represent  the  remains  of  a  small  ovarian  hematoma  in  which  perforation, 
with  the  loss  of  the  greater  portion  of  the  epithelial  lining,  had  been  followed  by 
repair.     Tlie  patient  made  a  satisfactory  surgic-al  eouvalescenco. 

Case  IS. — Implantation  adenoma  (of  endometrial  type)  of  the  posterior  uterine 
wall,  culdesac,  and  posterior  surface  of  the  right  broael  ligament;  retroflexion  of 
the  uterus.  Mrs.  H.  D.,  aged  twenty-two,  complained  of  severe  dysmenorrhea.  She 
had  been  married  for  sixteen  months  and  had  not  become  pregnant.  She  was  very 
anxious  to  have  cliiklren.     Menstruation  had  been  regular,  moderate  in  amount  and 


Fis.  72. —  (Case  14).  Two  photomicrographs  (obj.  4  mm.)  showing  the  character  of  the 
epithelium  lining  the  glands  in  the  spongy  layer  of  the  implantation  adenoma  of  the  posterior 
uterine  wall,  shown  in  Fig.  71,  and  that  lining  the  glands  of  the  spongy  layer  of  the  decidua 
vera  of  the  pregnant  uterus.  Histologically  they  are  identical.  The  typical  decidual  reaction 
of  pregnancy  was  present  in  the  lining  of  three  separate  cavities  of  this  specimen:  the  uterine 
proper,  that  of  the  ovarian  hematoma,  and  that  of  the  implantation  adenoma  of  the  posterior 
uterine  wall.  The  uterine  cavity  proper  was  lined  by  endometrium.  By  what  term  should 
the  lining  of  the  other  two  be  designated?  Sections  taken  from  three  different  portions  of 
both   fallopian   tubes   failed   to   show   any   decidual    reaction. 


had  been  associated  with  pain  ever  since  puberty.  For  the  last  two  years  the  pain 
had  been  increasing  in  severity,  and  lasted  for  the  entire  duration  of  the  flow. 
The  last  flow  ceased  the  day  before  the  operation.  Pelvic  examination  showed 
that  the  uterus  was  retroflexed  but  freely  movable.  The  preoperative  diagnosis 
was  retroflexion  of  the  uterus.  Operation  at  the  Albany  Hospital  March  18,  1922. 
The  appendix  was  first  removed.  The  uterus  was  found  to  be  retroflexed  and  after 
replacing  it  a  pigmented  (hemorrliagic)  elevation  about  2  mm.  in  diameter  was 
noticed   on   the   posterior   surface    of   the   right   uterine   cornu,    and   a   similar   but 
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broader  elevation  (implantatiou)  was  detected  in  the  culdesac  (Fig.  3),  at  a  place 
which  exactly  came  in  contact  with  the  implantation  on  the  uterus  when  the  latter 
was  replaced  in  retroflexion.  A  similar  implantation  (but  not  as  hemorrhagic)  was 
found  on  the  posterior  surface  of  the  right  broad  ligament.  Both  tubes  and 
ovaries  appeared  normal,  and  the  latter  were  examined  very  carefully  for  implanta- 
tions. Tlie  implantations  described  above  were  excised,  the  uterus  was  suspended 
and  the  cervix  dilated. 

Histologically  the  three  implantations  were  all  adenomas  of  endometrial  type. 
All  had  apparently  reacted  to  menstruation,  the  one  on  the  uterus  and  the  one  in 
the  culdesae  to  the  last  menstrual  period,  and  the  one  on  the  posterior  surface  of 
the  broad  ligament  to  a  previous  period  (Figs.  17,  18,  19  and  24).  Tliese  implanta- 
tions were  in  situations  which  at  times  could  have  been  in  contact  with  the  fim- 
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Fig.  73. — (Case  6).  Remains  of  a  hematoma  of  endometrial  type  (with  evidence  of  a 
previous  perforation)  of  the  right  ovary  in  a  patient  61  years  old;  implantation  adenoma 
involving  the  posterior  uterine  wall,  multiple  leiomyomas,  uterine  polyp,  uterus  retroflexed 
and  fused  to  the  bottom  of  the  culdesac.  Posterior  view  of  the  specimen  removed  at  operation, 
right  ovary  turned  upwards  exposing  its  lateral  surface  with  the  perforation;  ovary  also  shown 
in  cross  section  and  utenjs  in  sagittal  section  (x  2/3).  See  Figs.  74  and  75  for  photomicro- 
graphs of  the  wall   of  the  ovarian  hematoma  and   the  posterior   wall   of   the   cervix   at  Ad. 

briated  end  of  the  right  fallopian  tube,  and  I  believe  arose  from  epithelium 
escaping  from  the  tube.  The  implantation  on  the  surface  of  the  uterus  might  have 
been  a  contact  implantation  from  the  one  in  the  culdesac,  or  vice  versa.  The 
patient  made  a  satisfactory  convalescence. 

Case  19. — Implantation  adnxoma  (of  endometrial  type)  of  the  viesial  surface  of 
the  right  ovary,  the  right  broad  ligament  between  the  tube  and  the  ovary  and  on 
the  suspensory  ligament  of  the  ovary;  retroflexion  of  the  uterus.  Mrs.  J.  McG.. 
aged  thirty-two,  complained  of  backache  and  repeated  abortions.  She  had  had 
three  abortions  in  four  years,  all  occurring  at  the  second  to  the  tliird  month  of  preg- 
nancy, the  last  one  took  place  six  months  ago.     Menstruation  had  been  regular, 


JOHN    A.    SAMPSOX 


113 


moderate  in  amount,  anJ  always  associated  with  pain,  wli'a-li  had  increased 
slightly  in  severity.  The  last  flow  occurred  three  weeks  before  the  operation. 
Pelvic  examination  showed  that  the  uterus  was  retroflexed;  the  appendages  on  the 
right  side  were  adherent  and  very  tender  on  palpation.  The  preoperative  diag- 
nosis was  retroflexion  of  the  uterus  with  pelvic  adhesions.  Operation  was  at  the 
Albany    Hospital    April    6,    1922.      The    appendix    was    removed.      On    exposing   the 
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Fig.  74. —  (Case  6).  Photomicrograph  ( obj .  16  iiim.)  of  a  section  of  the  wall  of  the  ovarian 
hematoma.  The  epithelial  lining  Iiad  entirely  disappeared.  The  wall  of  the  hematoma  con- 
sists of  hj'aline  connective  tissue,  infiltritted  with  blood  pigment.  This  represents  a  later 
stage  of  the  portion  of  the  wall  of  the  hematoma  shown  in  Fig.  48.  As  the  reaction  to 
menstruation  in  these  hematomas  is  destructive,  and  the  repair  is  slow,  hindered  by  the  retention 
of  the  menstrual  blood  in  the  cavity  of  the  hematoma  and  the  attempt  to  absorb  the  blood  in 
its  walls,   the   ultimate   tendency   of  the   hematoma    is   one  of   retrogression. 


Fig.  75. —  (,L'as£  o;.  l'hotuaii<.i  oKiaiili  (obj.  lo  uini.j  of  a  section  of  the  posterior  wall  of 
the  supravaginal  portion  of  the  cervix  indicated  by  Ad.  of  the  sagittal  section  of  the  uterus 
shown  in  Fig.  73.  The  aderoma  had  apparently  invaded  the  cervical  wall  from  its  peritoneal 
surface  (to  the  :eft),  the  glandular  elements  of  the  adenoma  were  similar  to  those  of  the 
mucosa  of  the  uterus.  The  reaction  of  the  lining  of  the  ovarian  hematomas  of  endometrial 
type  and  that  of  the  implantation  adenomas,  to  menstruation  (except  as  altered  by  the 
attempt  to  absorb  the  retained  menstrual  blood),  to  pregnancy,  and  to  old  age,  is  similar  to 
that  of  the  endometrium. 
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contents  of  the  pelvis  tlie  uterus  was  found  to  be  retroflexed,  and  the  right  tube 
was  kinked,  and  adherent  to  the  upper  and  mesial  surface  of  the  ovary  in  such  a 
manner  that  the  patent  fimbriated  end  rested  on  the  anterior  surface  of  the 
suspensory  ligament  of  the  ovary.  Small  pigmented  elevations  of  implantation 
adenoma  -were  present  on  the  surface  of  the  suspensory  ligament,  directly  in  front 
of  the  fimbriated  end  of  the  fallopian  tube  (Fig.  8).  Similar  implantations  -were 
also  present  on  the  mesial  surface  of  the  ovary,  and  on  the  broad  ligament  between 
the  ovary  and  the  tube.  The  left  ovary  and  tube  appieared  normal.  The  right  tube 
and  ovar}',  including  the  jiortion  of  the  suspensory  ligament  with  the  implantations, 
were  removed  and  the  uterus  was  suspended  by  suturing  the  round  ligaments  to  its 
posterior  surface. 

Histologically  the  implantations  were  of  endometrial  type.  All  had  apparently 
reacted  to  menstruation.  The  situation  of  the  implantations,  especially  the  one 
directly  in  front  of  the  fimbriated  end  of  the  tube,  on  the  suspensory  ligament  of 
the  ovary,  would  indicate  that  they  arose  from  epithelium  escai^ing  from  or  through 
the  fimbriated  end  of  the  tube.     Tlie  patient  made  a  satisfactory  convalescence. 

Case  20. — Implantation  adenoma  (of  endometrial  type)  on  the  lateral  surface 
of  the  left  ovary  and  in  the  culdesac;  midtiple  leiomyomas  of  tlie  uterus.  Mrs.  G. 
G.,  aged  forty-two,  complained  of  frequency  of  urination.  Slie  had  one  child 
eighteen  years  old,  the  only  pregnancy.  Menstruation  was  regular,  moderate  in 
amount,  and  free  from  pain  until  the  last  menstrual  period,  which  was  painful. 
The  patient  was  operated  upon  the  day  before  she  expected  to  menstruate.  Pelvic 
examination  showed  an  irregular  hard  tumor  filling  the  pelvis,  and  extending  up- 
ward into  the  abdomen  nearlv  to  the  level  of  the  umbilicus.  The  preoperative 
diagnosis  was  multiple  leiomyomas  of  the  uterus.  Operation  was  at  the  Albany 
Hospital  April  15,  1922.  The  appendix,  the  left  tube  and  ovary,  and  the  entire 
uterus  were  removed.  The  right  tube  and  ovary  appeared  normal.  A  small  area 
with  raised  pigmented  dots  was  found  on  the  posterior  surface  of  the  lower  portion 
of  the  right  broad  ligament,  near  the  uterine  origin  of  the  utero-sacral  ligament; 
this  was  excised.  The  small  elevations  almut  1  and  2  mm.  in  diameter  were 
present  on  the  lateral  surface  of  the  left  ovaiy  (Fig.  22).  These  were  bright  red 
in  color,  apparently  due  to  a  recent  hemorrhage  (the  patient  expected  to  menstruate 
the  following  day).  Histologically  these  elevations  were  due  to  hemorrhage  about 
a  gland  of  endometrial  t\-pe  (Fig.  23).  The  patient  made  a  satisfactory  conva- 
lescence. 

CONCLUSIONS 

Next  to  leiomyoma  of  tlie  uterus,  the  patliologic  couditions  aris- 
ing from  the  imi^lantation  of  epithelium  which  escapes  from  the 
fallopian  tubes  into  the  peritoneal  cavity  probably  furnish  the  most 
frequent  pelvic  lesions  found  in  women  between  the  ages  of  thirty 
and  the  menopause.  Duriiig  tlie  last  year  thirty-seven  cases  with 
these  lesions  were  found  by  me  in  170  a])dominal  operations  for 
pelvic  conditions  in  women  between  Ihirty  and  fifty  years  of  age. 
Should  the  epithelium  escaping  from  llie  lube  fall  on  suitable  "soil" 
it  develops  into  glands  or  tubules  of  endometrial  (miillerian)  type 
which  o-enerallv  react  to  menstruation.     These  adenomas  are  usually 
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found  on  the  structures  Avliieh  are  most  frequently  in  close  contact 
Avith  the  fimbriated  end  of  the  tubes,  such  as  the  lateral  and  under 
surfaces  of  the  ovaries  and  the  peritoneal  surface  of  the  structures 
in  the  culdesac  (see  text).  Implantation  adenoma  may  occur  only 
on  the  surface  of  the  ovary  or  ovaries,  or  both  in  the  ovaries  and  on 
the  pelvic  peritoneum,  or  on  the  pelvic  peritoneum  alone. 

The  primary  peritoneal  implantations  are  usually  small  and  insig- 
nificant, but  may  spread  and  become  invasive. 

The  implantations  on  the  ovary  invade  the  tissues  of  that  organ, 
and,  as  a  result  of  their  reaction  to  menstruation,  develop  into  super- 
ficial or  deep  hematomas  (hemorrhagic  or  menstruating  cysts)  of  en- 
dometrial (miillerian)  type.  The  casting  off  of  all  of  their  epithelial 
lining  by  menstruation  may  cause  the  death  of  the  hemorrhagic  cyst 
before  perforation  occurs;  but  most  of  them  rupture,  or  perforate 
into  the  peritoneal  cavity.  Perforation  occurs  in  the  superficial  ova- 
rian hematomas  while  they  are  still  small,  a  few  millimeters  in  diam- 
eter, and  as  the  result  of  menstruation  and  perforation  the  entire 
epithelial  lining  may  be  cast  oft  and  the  hemorrhagic  cyst  may  dis- 
appear. 

The  hematomas  developing  in  the  deeper  tissues  of  the  ovary  may 
attain  a  large  size,  several  centimeters  in  diameter,  before  perforation 
occurs.  As  the  menstrual  blood  is  retained  in  the  cavity  of  the  hemor- 
rhagic cyst  and  in  the  stroma  of  its  lining  for  a  long  time,  many 
interesting  histologic  changes  occur  in  the  wall  of  the  cyst  in  the  attempt 
to  absorb  the  menstrual  blood,  and  to  reline  the  denuded  surface  by 
epithelium  from  that  which  had  not  been  removed  by  menstruation. 
The  development  and  activities  of  the  endothelial  leucocytes,  which 
act  as  scavengers,  play  an  important  part  in  the  absorption  of  the 
menstrual  blood  and  the  deposit  of  the  pigment,  derived  from  this 
blood,  in  the  walls  of  the  hematoma.  Perforation  permits  the  con- 
tents of  the  hematomas  to  escape  into  the  peritoneal  cavity,  and  may 
temporarily  relieve  the  embarrassment  caused  by  its  retention.  The 
perforation  is  sealed  by  the  ovary  or  cyst  becoming  adherent  to  ad- 
jacent structures  at  the  site  of  its  perforation.  The  hematoma  again 
fills  up  with  blood  at  its  next  reaction  to  menstruation,  and  repeated 
perforations  may  occur.  As  the  reaction  to  menstruation  is  destruc- 
tive, and  as  the  repair  and  regeneration  of  the  epithelial  lining  is 
accomplished  under  great  difficulties  (due  to  the  retention  of  the 
menstrual  blood"),  the  ultimate  tendency  of  the  hemorrhagic  cyst  is 
one  of  retrogression. 

In  its  reaction  to  menstruation,  portions  of  the  epithelial  lining  are 
cast  off  into  the  cavity  of  the  hematoma,  and  may  be  found  lying 
free  in  its  hemorrhagic  contents.    Adenomas  of  endometrial  type  may 
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be  found  on  the  surface  of  the  ovary  al)Out  the  perforation,  and  in 
the  tissue  of  the  structures  adherent  and  adjacent  to  it,  as  well  as 
in  situations  where  the  material  escaping  through  the  perforation 
would  be  ajit  to  lodge.  This  indicates  that  these  adenomas  may  be  de- 
rived from  the  implantation  of  epithelium  cast  off  by  menstruation 
into  the  cavity  of  the  hematoma,  and  escaping  through  the  perfora- 
tion. Imiilantations  may  arise  from  small  as  well  as  from  large  ova- 
rian hematomas;  generally  the  larger  the  hematoma  and  apparently 
the  larger  the  perforation,  the  greater  the  distribution  of  the  implan- 
tations from  this  source.  These  secondary  implantations  often  re- 
semble normal  endometrium  more  closely  than  the  epithelial  lining 
of  tlie  original  ovarian  liematoma,  and  are  often  more  invasive,  and 
more  closely  resemble  normal  endometrium  than  the  implantations 
found  in  the  pelvis  Avithout  evidence  of  an  ovarian  hematoma  Avith 
perforation,  i.e.,  those  resulting  from  a  primary  implantation  from 
or  through  the  tube.  For  these  reasons  I  consider  the  ovary  as  an 
incubator,  hot  bed,  or  intermediary  host  in  the  development  of  pelvic 
implantation  adenomas  of  endometrial  type,  which  in  some  instances 
may  possibly  impart  greater  virulence  to  the  epithelium  developing  in  it; 
but  it  is  not  an  essential  intermediary  host  in  the  origin  of  all  implan- 
tation adenomas  of  endometrial  (miillerian)  type. 

May  the  primary  ovarian  and  peritoneal  implantations  (those  de- 
veloping from  epithelium  escaping  from  the  fallopian  tube)  arise 
from  l)oth  tul)al  and  uterine  epithelium?  The  specimens  which  I 
have  studied  would  suggest  that  they  may.  AVe  may  histologically 
divide  these  implantations  into  three  groups.  First,  those  consisting 
of  glands,  or  tubules  and  dilated  tubules,  often  lined  by  ciliated  epi- 
thelium and  without  the  characteristic  stroma  of  normal  endome- 
trium, or  Avitli  the  stroma  ]ioorly  developed.  The  structure  resembles 
that  of  the  mucosa  of  a  primary  adenomyoma  of  the  tube,  and 
strongly  suggests  that  the  implantations  might  have  been  derived 
from  the  epithelium  of  the  fallopian  tu1)e.  In  the  second  group  the 
adenomas  consist  of  stroma  and  glands,  similar  to  those  of  normal 
endometrium.  The  histological  picture  strongly  suggests  that  these 
adenomas  Avere  derived  from  uterine  epithelium  escaping  through 
the  lumeu  of  the  fallopian  tube,  namely,  from  menstruation  Avith  a 
back  tloAv  into  the  peritoneal  cavity,  or  from  portions  of  tubal  mucosa 
AA'hich  had  reacted  to  menstruation.  Tu  the  third  group  the  picture 
suggests  a  mixture  of  adenomas  of  tubal  and  uterine  type,  or  repre- 
sents transitional  stages  from  one  to  the  other. 

The  epithelial  lining  of  the  OA'arian  hematomas  or  hemorrhagic 
cysts  may  also  suggest  either  ;i  tubal  oi-  a  uterine  oi'igin. 

In  cases  Avith  im]ilantation  acU'nomas  in  the  pelvis  Avhich  are  asso- 
ciated  AAnth   an   ovarian   hematoma   shoAving  evidence   of  perforation, 
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both  primary  implantations  from  or  through  the  fallopian  tubes  and 
secondary  implantations  from  the  ovarian  hematoma  may  be  present; 
but  the  latter  probably  usually  predominates. 

It  is  difficult  to  determine  the  factors  which  favor  the  implantation 
and  growth  of  tubal  and  uterine  epithelium  on  the  surface  of  the 
ovary,  and  on  the  peritoneum.  As  implantations  result  from  the  per- 
foration of  the  ovarian  hematoma,  M'hich  contains  menstrual  blood, 
this  may  be  an  important  agent  in  facilitating  the  development  of 
these  implantations.  This  suggests  that  menstruation  with  a  back 
flow  through  the  tubes  into  the  peritoneal  cavity  may  be  an  important 
contributory  factor.  These  implantations  are  frequently  found  in 
patients  with  retroflexion  of  the  uterus,  leiomyomas  and  uterine 
poh-ps ;  conditions  which  with  patent  tubes  might  favor  a  retrograde 
menstruation. 

The  reactions  of  the  lining  of  ovarian  hematomas  of  endometrial 
type  to  menstruation,  pregnancy  (one  case)  and  old  age  (two  cases) 
Avere  similar  to  those  of  the  uterine  mucosa. 

I  believe  that  the  implantation  adenomas  in  the  ovary  derived  from 
tubal  and  uterine  epithelium  are  the  source  of  many  ovarian  cysts 
and  carcinomas,  and  am  convinced  that  two  of  the  latter,  which  I  am 
studying  at  the  present  time,  arose  from  this  source. 

I  wish  to  thank  those  wlio  have  made  this  work  pos.sible:  Dr.  Thomas  Ordway 
and  Dr.  Victor  C.  .Taeo1)Son,  for  placing-  at  my  disposal  the  facilitios  of  the  patho- 
logical laboratory  of  the  Albany  Hospital  and  the  Albany  Medical  College;  Miss 
Miriam  Ruth  Oliver  for  her  cooperation  and  skill  in  presenting  the  various  patho- 
logic lesions  as  they  really  appear,  and  Dr.  Lawrence  De  Xoyelles  for  the  prepara- 
tion of  the  microscopic  sections. 
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DISCUSSION 

DR.  J.  WHITRIDGE  \^^LLIAMS,  Baltimore,  M.\kyland.— Dr.  Sampson  has 
done  a  great  ser\dce  in  showing  us  three  things.  First,  the  origin  of  ovarian  hema- 
tomata  which,  in  the  past,  lias  been  a  great  conundrum.  Second,  he  has  demon- 
strated the  mechanism  by  which  certain  adenomyomata  of  the  structures  posterior 
to  the  uterus  may  develop.  Third,  he  has  proved  the  possibility  of  the  transplanta- 
tion of  tubal  and  uterine  epithelium  upon  other  parts  of  the  body  and  its  subsequent 
growth. 

I  tliink  no  one  who  has  seen  these  specimens  can  have  any  doubt  aljout  the  nature 
of  the  ovarian  hematomata  wliich  have  been  demonstrated  to  us.  On  the  other 
hand,  I  do  not  feel  that  the  arguments  presented  concerning  the  implantation  of 
tubal  and  uterine  epithelium  are  quite  so  convincing.  But  when  I  saw  all  of  these 
specimens  and  talked  with  Dr.  Jacobson  I  was  convinced,  so  that  I  do  not  hesitate 
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to  tell  you  that  I  believe  tliat  everytliing  Dr.  Sampson  has  said  is  entirely  justified. 
Dr.  Jacobson  experimented  with  rabbits,  and  after  incising  one  horn  of  the  biocornu- 
ate  uterus,  scraped  off  a  little  mucosa  and  imbedded  it  beneath  the  i>eritoneum  in 
various  parts  of  the  body.  Upon  opening  the  animals  weeks  or  months  later  he 
found  small  cysts  at  the  site  of  implantation,  some  having  the  distinctive  features 
of  tubal,  and  others  those  of  endometrial  cysts.  In  other  words,  he  was  able  to  pro- 
duce experimentally  exactly  the  same  condition  that  Dr.  Sampson  has  shown  us. 
Accordingly,  I  believe  that  the  combination  of  Dr.  Sampson's  clinical  observations 
with  Dr.  Jacobson 's  experimental  work  clinch  the  matter,  so  that  I  have  no  hesita- 
tion in  endorsing  everytliing  Dr.  Sampson  has  said,  and  I  congratulate  him  on  his 
splendid  work,  and  the  Society  on  having  so  enthusiastic  a  member,  who  is  capable 
of  conducting  such  investig-ation. 

DE.  JOHjST  G.  CLAEK,  Philadelphia. — Since  Dr.  Sampson  brought  out  his 
paper  last  year  we  have  been  on  the  alert  and  have  discovered  three  or  four  such 
cases  as  he  has  reported.  This  discovery  of  Dr.  Sampson  opens  our  eyes  as  to  its 
possible  relationship  to  the  origin  of  adenocarcinoma  of  the  ovary.  The  etiologic 
deductions  are  also  of  interest  and  I  cannot  but  wonder  if  this  misplacement  of 
epithelium  may  have  any  bearing  upon  the  etiology  of  the  adenocystomata  of  the 
ovary.  As  to  my  personal  observations  I  have  held  that  these  large  cysts  originate 
from  inclusions  of  the  glandular  structures  of  the  wolffian  body.  Certainly  through 
his  painstaking  search  for  new  truths,  Dr.  Sampson  has  added  a  valuable  discovery 
to  the  list  of  pathologic  lesions  of  the  generative  organs. 

DR.  CURTIS  F.  BUENAM,  BALTiiiORE,  Maryland. — Dr.  Thomas  S.  Cullen  has 
asked  me  to  report  three  cases  of  adenomyoma  of  the  abdominal  incision.  One  of 
these  cases  followed  an  extensive  operation  for  adenomyomatous  uterus  and  adeno- 
myoma of  the  rectovaginal  septum  eight  years  after  the  original  operation.  The 
other  two  cases  followed  ordinary  cesarean  sections,  one  of  them  belonging  to  Dr. 
Albert  L.  Stavely,  of  Washington  and  one  to  Dr.  Ernest  A.  Codman,  of  Boston. 
The  first  case  shows  that  it  is  possible  to  transplant  adenomyoma;  the  other  two 
indicate  that  ordinary  uterine  mucosa  implanted  into  an  abdominal  incision  can 
grow  into  a  tumor  exactly  like  adenomyoma.  I  may  mention  that  all  of  these  cases 
have  been  histologically  studied  and  all  are  typical  adenomyomata. 

I  have  been  much  interested  in  what  Dr.  Sampson  has  said  and  in  the  comments 
of  Dr.  J.  ^Yhit^idge  "Williams,  because  I  remember  two  years  ago  talking  with  Dr. 
Sampson  when  his  work  was  comparatively  new.  I  did  not  see  his  specimens  then 
and  I  will  have  to  see  them  before  I  am  convinced  that  the  blood  cyst  of  the  ovary 
is  analogous  to  or  the  same  condition  as  adenomyoma  of  the  uterus.  We  must  re- 
member tliat  the  surface  epithelium  of  the  ovary  is  ciliated  and  that  it  is  quite 
possible  for  ciliated  epithelium  to  grow  down  into  the  lutein  or  blood  cyst  after 
rupture.  The  cells  which  Dr.  Sampson  speaks  of  as  endothelial  phagocytes  are  very 
similar  to  the  cells  which  we  have  spoken  of  as  external  theea  or  lutein  cells. 

DR.  BEXJAMIX  P.  WATSON,  Toroxto,  Canada.— I  would  like  to  ask  Dr. 
Sampson  with  reference  to  the  stroma  surrounding  the  glandular  structures  which 
he  finds  in  the  ovaries  and  other  places.  Since  Dr.  Sampson's  first  communication 
we  have  tried  to  investigate  all  ovaries  containing  hematomata,  and  our  difficulty 
has  been  that  while  occasionally  we  found  glandular  ejiithelial  structures,  we  have 
never  been  able  to  satisfy  ourselves  with  regard  to  tlie  stroma  surrounding  these 
glands,  and  it  seems  to  me,  the  stroma  is  the  essential  part  of  this  theory  We  do 
not  have  menstrual  bleeding  except  in  the  stroma,  and  this  cannot  arise  from  epi- 
thelial implants.  Does  Dr.  Sampson  believe  that  the  stroma  can  be  derived  from 
these  epithelial  implants,  and  if  not,  how  does  that  stroma,  which  will  allow  of 
menstrual  Ijlceding,  come  about  in  this  situatioTi  ?     Tliat  to  my  mind  is  tlie  diftienlty 
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in  accepting  epithelial  mechanical   implantation   occurring  after  middle   life   as  an 
explanation  of  these  conditions. 

DE.  WILLIAM  C.  DANFORTH,  Evanstox,  Illinois. — I  would  like  to  ask  Dr. 
Sampson  whether  these  cases  can  Ije  dealt  with  in  any  otiier  way  than  by  total 
removal. 

DR.  SAMPSOX  (closing) .^ — As  I  understand  Dr.  Clark's  question  it  is  this: 
When  small  implantations  are  found  on  the  ovaries  at  operation,  what  shall  be  our 
treatment  of  this  condition?  My  reaction  at  the  present  time  is  to  be  conservative 
of  ovarian  tissue,  excising  these  areas  without  removing  the  ovaries  if  ovarian  con- 
servatism is  desired.  In  cases  with  a  hemorrhagic  cyst  and  perforation,  both 
primary  implantation  adenomas  from  the  tubes  and  secondary  ones  arising  from 
epithelium  escaping  from  the  perforated  ovarian  cyst,  may  be  present.  If  extensive 
implantations  are  found  I  believe  that  all  ovarian  tissue  should  be  removed. 

Three  of  the  cases  in  which  I  have  done  conservative  ovarian  resection,  were  not 
relieved  by  the  operation.  In  one  of  these  I  operated  a  second  time  and  found 
that  the  implantation  adenoma  had  increased  in  size.  Conservative  ovarian  surgery 
is  a  dangerous  experiment  m  cases  in  which  there  is  extensive  implantation. 

Dr.  Watson  asked  about  the  origin  of  the  stroma  about  the  glands  in  these  aden- 
omas. In  undertaking  this  work  the  first  thing  I  tried  to  do  was  to  obtain  a 
knowledge  of  the  uterine  and  tubal  mucosa  under  different  conditions.  I  have 
accepted  as  my  standard  of  comparison  the  glandular  elements  found  in  primary 
adenoniyoma  of  the  tube  and  of  the  uterus,  because  we  appreciate  the  fact  that  these 
growths  have  arisen  from  the  invasion  of  the  walls  of  the  tubes  and  the  walls  of  the 
uterus  by  the  mucosal  lining.  We  usually  find  in  primary  adenomyoma  of  the  tube 
that  the  stroma  so  characteristic  of  the  endometrium,  is  either  absent  or  scanty.  We 
will  also  find,  if  we  study  the  cases  of  primary  adenomyoma  of  the  uterus,  that  as 
the  growth  begins  to  invade  the  uterine  wall,  glands  without  stroma  may  invade  the 
uterine  wall  first  and  subsequently  that  stroma  is  developed.  Furthermore,  in  the 
study  of  implantation  adenomyomas  of  endometrial  type  the  growth  on  the  sur- 
face may  not  be  accompanied  by  stroma,  but  after  it  invades  the  tissues  of  the 
organs  beneath  it  the  characteristic  stroma  of  the  endometrium  develops  around  the 
glands  and  tubules.  This  would  suggest  that  the  stroma  in  these  cases  is  derived 
from  the  tissue  invaded  and  is  not  carried  with  the  epithelium.  One  of  the  most 
convincing  arguments  in  considering!  that  these  adenomas  on  the  surface  of  the 
ovary  are  acquired  and  not  congenital,  is  the  fact  that  we  find  small  (primary)  im- 
plantations of  apparently  the  same  age  and  structure  not  only  on  the  surface  of 
the  ovary  but  also  on  the  peritoneal  surface  of  the  pelvis.  Furthermore,  they  are 
most  frequently  found  on  the  structures  which  come  in  con^^^Tct  with  the  fimbriated 
end  of  the  tube. 

In  answer  to  the  question  of  Dr.  Danforth,  my  tendency  is  to  be  conservative 
from  an  operative  standpoint  in  the  cases  of  young  women  unless  the  growth  is 
extensive.  The  majority  of  the  cases  of  implantation  adenomas  are  only  of  his- 
tologic and  pathologic  interest.  Sometimes  they  acquire  great  clinical  iniport^ance 
when  they  combine  invasion  (malignancy)  with  that  of  function  because  the  men- 
strual activity  gives  rise  to  the  most  distressing  symptoms. 

DR.  WATSON. — I  would  like  to  ask  Dr.  Sampson  how  he  explains  the 
hemorrhage  in  those  cases  of  small  tubes  where  there  is  no  stroma.  I  have  seen 
it  present  in  some  specimens  ajiparently  nontypical  of  endometrial  stroma. 

DR.  SAMPSOX. — We  have  found  in  most  of  these  cases  a  little  bit  of  stroma. 
I  look  upon  the  presence  of  the  stroma  not  as  absolutely  necessary,  lint  of  im- 
portance in  the  development  of  the  hemorrhage. 
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THIS  study  of  the  end  results  of  the  operative  treatment  of  pelvic 
tuberculosis  was  undertaken  in  order  that  the  conclusions  drawn 
therefrom  might  serve  as  a  guide  for  the  treatment  of  future  cases. 
For  it  must  be  confessed  that  the  fate  or  health  of  most  of  the  pa- 
tients operated  upon  during  the  past  tAventy  j^ears  in  the  L^niversity 
Hospital  and  private  clinics  was  unknown.  In  short  we  have  been 
in  no  position  to  summarize  the  results  of  our  own  clinical  experience 
with  this  disease,  whereby  certain  definite  principles  of  treatment  for 
the  different  varieties  of  pelvic  tuberculosis  could  be  formulated  and 
carried  out  with  prospect  of  success. 

The  hundred  cases  used  for  this  report  have  not  been  selected;  on 
the  contrary,  each  operative  case  since  1901,  proved  tuberculous  by 
microscopic  examination,  has  been  included  in  the  list.  This  insistence 
upon  microscopic  examination  as  a  criterion,  while  proving  that  each 
and  every  case  Avas  tuberculosis,  since  the  examinations  Avere  made 
in  the  Pathological  Laboratory  of  the  University  of  Michigan,  neces- 
sitated the  exclusion  of  not  a  feAv  cases  undoubtedly  tuberculous  from 
a  clinical  standpoint.  HoAvever,  the  inclusion  of  such  eases  thought  to 
be  tuberculous  by  insjDection  and  palpation  Avould  have  given  rise 
to  so  much  doubt  as  to  their  true  nature  Avhen  it  came  to  the  study 
of  end  results  that  the  present  plan  Avas  adopted. 

It  Avas  hoped  that  by  persistent  Avork  through  follow-up  letters  to 
patients  and  referring  physicians,  inquiries  through  the  social  serAdce 
department  and  other  agencies,  the  after-histories  of  the  patients  Avho 
survived  the  operation  and  left  the  hospital  could  l)e  ascertained. 
Thanks  to  the  courtesy  and  kindness  of  all  concerned  in  this  Avork 
this  hope  has  been  fulfilled,  rather  remarkal)]y,  since  Ave  have  l)een 
able  to  trace  and  secure  the  ])()stoperative  histories  of  all  but  tAvo  of 
the  93  patients  Avho  Avere  operat(Hl  upon  for  various  forms  and  degrees 
of  pelvic  tuberculosis,  Avho  survived  tlie  ojicratioiis  and  Avere  dis- 
charged from  the  clinics.  This  despite  the  fact  that  some  of  the 
patients  Avere  o]>erated  upon  nearly  tAventy  years  ago.    While  in  some 
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eases  the  information  lias  lacked  in  detail,  on  the  whole  the  result 
of  this  follow-np  work  has  l)een  quite  satisfactory  and  has  placed  in 
our  possession  some  valuable  and  interesting  data  from  which  it 
has  been  possible  to  draw  certain  conclusions.  While  the  investiga- 
tion has  developed  interesting  data  connected  with  the  various  forms 
of  pelvic  tuberculosis,  only  the  portions  having  to  do  with  the  end 
results  of  operative  treatment  will  be  made  use  of. 

Since  everj-  ease  which  microscopically  showed  any  part  of  the 
generative  tract  or  the  peritoneum  to  be  tuberculous  was  included  in  the 
series,  naturally  the  material  is  varied  from  the  ordinary  inflam- 
matory case  which  laboratory  investigation  proved  to  be  tuberculous, 
to  the  very  severe  tuberculous  infection  diagnosticated  prior  to  opera- 
tion. Relatively  few  cases,  however,  were  of  the  unsuspected  variety, 
showing  that  the  disease  was  fairly  well  advanced  at  the  time  of  the 
operation. 

PRIMARY  :\IORTALITY 

"With  the  exce])tion  of  four  cases  of  eolpotomy,  one  case  of  trachelor- 
rhaphy Avhich  showed  tuberculosis  and  a  dilatation  and  curettage 
where  the  patient  refused  a  second  operation,  the  abdominal  or  pelvic 
cavity  was  opened  during  the  course  of  the  surgical  treatment. 

The  primary  mortality  was  7  per  cent.  The  operative  mortality 
in  any  series  of  cases  will  depend  upon  the  nature  of  the  material 
and  upon  the  kind  of  treatment  employed,  whether  conservative  or 
radical.  Therefore  the  various  mortality  figures  of  different  authors 
for  the  operative  treatment  of  pelvic  tuberculosis  mean  very  little 
when  considered  by  themselves.  Undoubtedly  Norris  is  right  when  he 
states  in  his  recent  admirable  monograph  ''Gynecological  and  Obstet- 
rical Tuberculosis"  that  the  operative  mortality  from  the  operation 
per  se  in  projierly  selected  cases  of  tuberculous  salpingitis  is  not 
greater  than  in  other  chronic  tubal  infections.  However,  it  is  prac- 
tically impossible  to  make  a  selection  of  such  cases,  for  usually  the 
tuberculous  infection  is  not  confined  to  the  tubes  but  involves  other 
portions  of  the  generative  tract  as  well  as  the  pelvic  and  abdominal 
peritoneum.  Pelvic  adhesions  due  to  tuberculosis  uniting  the  in- 
testines and  omentum  with  the  uterus  and  appendages  are  entirely 
different  from  a  technical  standpoint  from  pelvic  adhesions  caused 
by  other  l:)acterial  agents.  Separation  of  tuberculous  adhesions  is  a 
hazardous  surgical  procedure  since  the  integrity  of  the  gut  is  quite 
frequently  impaired,  necessitating,  after  separation  of  the  adhesions, 
repair  of  gut  injuries  by  suture  or  resection. 

Again,  since  pelvic  tuberculosis  is  usually  a  secondary  infection 
from  a  focus  elsewhere  in  the  l)ody,  failure  to  detect  or  estimate  the 
extent  of  the  ]irimai'y  tuberculous  lesion  may  result  in  a  high  primary 
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mortality  from  general  and  not  from  local  causes.  More  and  more  is 
the  pelvic  surgeon  averse  to  opening  the  peritoneal  cavity  in  chronic 
disease  where  there  is  an  elevation  of  temperature.  Experience  has 
shown  that  where  this  rise  occurs  and  the  pelvic  inflammation  be  cir- 
cumscribed, the  infection  may  be  a  mixed  one  and  contamination  of 
the  peritoneal  cavity  may  be  followed  by  fatal  peritonitis.  Hence  it 
is  good  practice  to  investigate  well  the  causes  of  rises  of  temperature 
and  pulse  in  pelvic  inflammatory  disease  before  undertaking  any 
operative  procedure. 

Analyzing  the  causes  of  death  in  the  seven  cases  it  will  be  seen  that 
errors  in  judgment  in  subjecting  the  patients  to  operation  and  not 
errors  in  operative  technic  Avere  mainly  responsible  for  the  results. 
In  four  of  the  cases  there  were  distinct  rises  of  temperature  and  pulse 
rate  due  to  pulmonary  tuberculosis  as  evidenced  by  chest  findings. 
Five  of  the  deaths  resulted  from  general  tuberculosis,  pulmonary  or 
acute  miliary,  and  were  merely  hastened  and  not  produced  by  the 
operations.  In  the  light  of  our  present  knowledge,  operation  would 
have  been  decided  against  in  five  out  of  the  seven  cases  where  death 
resulted. 

It  must  be  remembered  that  the  clinician  of  today  is  in  a  much 
better  position  than  was  his  predecessor  to  determine  definitely  the 
presence  and  extent  of  pulmonary  tuberculous  lesions.  Roentgenog- 
raphy has  been  a  great  aid  in  detecting  pulmonary  lesions  where 
physical  signs  were  doubtful  and  sputum  examination  negative.  Hence 
it  is  the  surgeon's  duty  to  make  the  most  exhaustive  examination  of 
the  chest  in  every  case  of  pelvic  inflammatory  disease,  especially  when 
the  local  signs  are  accompanied  by  an  elevation  of  temperature. 

FAMILY   HISTORY   OF   TUBERCULOSIS   AND    CHEST  FINDINGS; — 100    CASES 

As  before  stated  the  positive  diagnosis  of  pulmonary  tuberculosis 
has  been  greatly  developed  during  the  period  in  which  this  series  of 
cases  occurred.  Cases  undiagnosticated  fifteen  years  ago  are  easily 
recognized  today.  In  spite  of  this  inaccuracy  there  were  positive 
chest  findings  of  tuberculosis  in  25  per  cent  of  the  100  cases  while 
there  was  a  family  history  of  tuberculosis  in  22  per  cent.  These  are 
important  facts  in  any  consideration  of  end  results  of  operative  treat- 
ment of  the  pelvic  tuberculous  process,  since  quite  a  proportion  of 
the  patients  who  died  after  leaving  the  hospital  not  only  had  positive 
chest  findings  at  the  time  of  operation  but  the  reports  showed  they 
died  from  pulmonary  and  not  from  the  pelvic  lesions. 

SECONDARY   MORTALITY 

There  were  16  secondary  deaths  over  a  period  of  18  years,  as  would 
be  expected  in  any  series  of  cases  in  women  whose  ages  ranged  from 
13  to  50  and  whose  average  age  was  20.2.  General  paresis,  carcinoma 
of  the  cervix,  carcinoma  of  the  face,  uterine  fibrosarcoma,  peritonitis 
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due  to  a  second  operation,  were  eaeli  responsible  for  a  death  while 
two  cases  of  intestinal  obstruction,  one  following  an  operation  for 
vaginal  fecal  fistula,  and  one  due  to  a  myosarcoma  caused  death  in  two 
instances.  Of  the  16  patients  who  died  later  9  succumbed  to  some  form 
of  tuberculosis.  In  five  cases,  the  cause  of  death  was  stated  to  be  gen- 
eral tuberculosis,  9  years,  8  years,  11  months,  five  months  and  one  month 
subsequent  to  the  operation.  In  three  cases  pulmonary  tuberculosis 
was  given  as  the  cause  of  death,  a  few  months,  3  months  and  8  years 
following  operation. 

It  is  interesting  to  note  as  confirmatory  of  Avliat  has  been  stated 
above  that  7  of  the  0  patients  who  died  later  of  tuberculosis  had  posi- 
tive chest  findings  when  operated  upon. 

END  RESULTS  IN  ADDITION  TO  PRIMARY  AND  SECONDARY  MORTALITY 

In  all  there  were  23  deaths,  7  primary  and  16  secondary,  leaving  77 
of  the  100  operated  patients  to  be  accounted  for.  Fortunately  we  have 
been  able  to  trace  all  but  tAvo  of  these  patients.  Of  these  75  patients 
from  whom  reports  have  been  received  73  are  alive  and  in  good  health, 
while  two,  though  alive,  are  in  poor  health. 

Just  as  with  cancer  patients  after  operation  these  reports  must  be 
considered  in  connection  with  the  age  periods  since  the  operations. 
As  has  been  pointed  out  hy  a  number  of  authors,  just  as  with  cancer, 
most  of  the  postoperative  deaths  occur  within  two  years.  Perhaps 
our  series  is  unique  in  the  fact  that  we  have  been  able  to  keep  track 
of  some  of  our  patients  over  such  a  long  period  of  time,  nearly  twenty 
years. 

From  15  to  20  years  after  the  operations  13  patients  were  living 
and  well;  from  10  to  15  years,  18  patients;  from  5  to  10  years,  20 
patients ;  and  under  5  years  22  patients. 

This  is  not  an  unsatisfactory  showing  considering  the  nature  of  the 
material  from  which  the  series  of  pelvic  tuberculosis  cases  is  made  up. 
For  instance,  in  the  100  cases  the  peritoneum  was  involved  60  times, 
omentum  20,  uterus  30,  right  tube  67,  left  tube  61,  right  ovary  30, 
left  ovary  25,  appendix  8  and  cervix  2.  Ascites  was  present  in  23  of 
the  100  cases. 

Our  figures  are  about  the  same  as  those  given  by  other  authors  as 
quoted  by  Norris  and  Greenberg.  Strikingly  better  statistics  can  be 
explained,  not  from  more  skilled  surgical  treatment  but  by  better 
judgment  in  discarding  cases  hopeless  from  the  extent  of  the  primary 
or  secondary  lesions. 

SERIES  OF  44  CASES  OF  PELVIC  TUBERCULOSIS  WHERE  UTERUS  AND 
APPENDAGES   WERE   REMOVED 

In  an  endeavor  to  arrive  at  some  exact  figures  regarding  the  fre- 
quency with  which  parts  of  the  genital  tract  are   the  seat   of  the 
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tuberculous  lesion,  where  all  tissues  removed  have  been  examined 
microscopically,  44  eases  of  hysterectomy  with  bilateral  salpingo- 
oophorectomy  have  been  grouped  and  studied.  Obviously  this  is  the 
only  method  by  which  it  can  be  determined  what  organs  are  involved, 
since  if  they  be  not  removed  they  cannot  be  examined  microscopically. 
For  the  sake  of  convenience  the  results  of  this  investigation  have 
been  arranged  in  Table  I. 

In  explanation  of  the  frequency  with  which  the  ovaries  were  found 
tuberculous  in  the  series  it  may  be  said  that  Doctors  AYarthin  and 
Weller  of  the  Pathological  Laboratory  took  the  ground  that  the  ovary 
itself  was  involved  in  perioophoritis  and  did  not  think  it  advisable 
to  speak  of  perioophoritis  and  oophoritis  as  separate  conditions.  Un- 
der this  classification  involvement  of  the  ovary  in  our  series,  43.1  per 
cent,  corresponds  with  the  higher  percentages  of  such  involvement  re- 
ported by  Terillon  and  AVilliams.  Ctreenlierg's  percentage  based  upon 
the  number  of  oophorectomies,  166  in  200  cases  of  pelvic  tuberculosis 
was  33.1  per  cent,  just  exactly  ten  points  lower  than  in  our  own  series. 

It  will  be  seen  that  in  nearly  one  quarter  (22.7  per  cent)  of  the 
44  cases  making  up  the  series  the  uterus,  tubes  and  ovaries  were 
involved  in  the  tul)ercul()us  process,  while  the  tubes  were  involved  in 
86.3  per  cent  and  the  uterus  in  50  per  cent  of  the  cases.  These  figures 
certainly  should  make  us  pause  in  regard  to  the  advisability  of  leaving 
any  portion  of  tlie  internal  genital  tract  when  operating  upon  pelvic 
tuberculosis.  Certainly  one  would  hesitate  to  leave  the  uterus  when 
it  is  involved  in  fifty  ]K'r  cent  of  the  eases.  It  is  doubtful  whether 
any  method  of  treatment  except  ablation  will  cure  tuberculosis 
of  the  uterus  and  if  it  be  not  cui'cd  it  is  a  constant  menace  to  the 
patient. 

The  contention  of  Xorris  that  the  uterus  should  l)e  preserved  in 
order  to  interfere  as  little  as  possible  with  the  blood  supply  of  the 
ovaries  Avliich  aceording  to  his  classification  he  found  involved  in  a 
small  propoi'tion  of  cases,  4  out  of  .31  cases  (13  per  cent),  would  seem 
hardly  justifiable.  Doubtless  it  is  desirable  to  preserve  ovarian  func- 
tion as  long  as  possible  but  not  at  the  risk  of  leaving  behind  such 
lesions  as  tuberculosis  oi'  eancer. 

On  the  whole  a  study  of  the  table  -would  seem  to  demonstrate  the 
superiority  of  radical  ti'eatment  of  pelvic  tuberculosis.  The  demon- 
strable advantage  of  the  radical  over  more  conservative  treatment  is 
not  so  overwhelming  as  to  entii'cly  settle  the  (juestion.  yet  the  figures 
are  quite  convincing.  The  vei-v  fact  that  the  uterus  and  apjiendages 
were  removed  in  this  series  of  44  cases  shows  that  maci-oseopically 
these  organs  were  considei-ed  diseased  enough  1o  (bMnaiid  removal 
and  showed  1h;it  the  pelvic  tuberculous  ]ii'oeess  was  not  in  its  in- 
eipieney  but   Avas  advanced.     Additioiuil   jii'oof   is  ]>i'esent  in  the  per- 
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Table  I. 

Series  of  44  Cases  Pelvic  Tuberculosis  With  Hysterectomy  and  Bilateral 

Salpingo-oophorectomy 


involvement 


PRIMARY 
DEATHS 


secondary  deaths 


Uterus,  tubes,  ovaries 

10 

22.7 

1 

Itbc.  general  9  years 
ltl)C.  general  5  months 

Uterus,  tubes 

7 

15.9 

1 

Uterus,  tubes  and  one 

ovary 

1 

2  2 

1 

Uterus  alone 

4 

9.0 

0 

1  Intestinal  obstruction 
1  Carcinoma  cervix 

Tubes  and  ovaries 

8 

18.9 

0 

1  tuberculous  peritonitis,  5  nios. 

Both  tubes 

13 

29.9 

0 

1  Pulmonary  tuberculosis 
1  Following  operation  later 

Uterus  involved 

22 

50.0 

Ovaries  involved 

19 

43.1 

Tubes  involved 

39 

86.3 

Peritoneum 

33 

66.G 

Ascites  present 

9 

20.4 

1 (above) 

2  (above) 

Deaths 

10 

22.7 

3 

4  tbc. 

'■]  other  causes 

Patients  living  and  well 

34 

77.3 

Positive  chest  findings 

14 

31.8 

1 (above) 

3   (above) 

Living  and  well  with 

chest  findings 

10 

927 

centage  of  cases  of  involvement  of  the  parietal  peritoneum,  33,  (66 
per  cent)  and  the  number  of  cases  where  ascites  was  noted,  9  (20.4 
per  cent).  If  more  proof  be  needed  as  to  severity  of  the  tuberculous 
infection  in  the  series  it  is  shown  by  the  preoperative  chest  findings, 
14  or  31.8  per  cent,  a  much  higher  percentage  than  in  the  entire 
series  (25  per  cent).  In  spite  of  these  apparent  handicaps  the  per- 
centage of  those  living  and  well  after  the  operations  was  distinctly 
higher  than  in  the  whole  series  of  100  cases  (77.3  as  compared  with 
73  per  cent). 

The  radical  operation  for  pelvic  tuberculosis  while  giving  the  best 
end  results  must  not  Ije  performed  as  a  routine  procedure  irrespective 
of  other  factors  in  the  case.  It  must  be  borne  in  mind  that  it  is  of  the 
utmost  importance  to  determine  the  extent  and  severity  of  the  primary 
focus  of  tlie  disease  and  to  act  accordingly^  so  far  as  operation  is  con- 
cerned. In  this  as  well  as  in  the  larger  series  errors  in  judgment  led 
to  most  of  the  primary  and  quite  a  proportion  of  the  secondary  deaths. 

In  view  of  the  findings  in  certain  cases  where  for  one  reason  or 
the  other  no  organs  could  be  removed,  merely  tissue  for  diagnosis,  it 
is  not  so  imperative  to  remove  tuberculous  as  cancerous  foci.  For 
example,  in  the  larger  series  there  were  12  cases  of  exploratory  lap- 
arotomy and  biopsy.  In  all  cases  the  peritoneum  Avas  involved.  They 
were  apparently  desperate  cases  yet  50  per  cent  of  these  patients 
were  living  and  well  from  1  to  18  years  after  the  exploratory  opera- 
tions.    This  would  bear  out  the  contention  of  those  who  assert  that 
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a  certain  proportion  of  even  severe  forms  of  pelvic  tuberculosis  of 
the  ascitic  or  fibroplastic  type  recover  under  medical  treatment. 

There  were  23  out  of  100  cases  with  ascites.  In  6  of  the  cases 
tissue  only  for  diagnosis  was  removed.  Three  of  these  patients  recov- 
ered and  were  living  and  well  from  3  to  18  years  after  operation.  In 
17  cases  with  ascites  where  the  tuberculous  foci  were  removed  there 
were  4,  one  primary  and  three  secondary  deaths.  The  13  remaining 
patients,  76.4  per  cent,  practically  the  same  percentage  as  in  the 
series  of  44  eases  were  living  and  well  at  the  last  reports. 

The  appendix  was  removed  in  26  cases  and  was  reported  tuberculous 
in  8  instances,  twice  the  lesion  being  judged  to  be  primary  and  6 
secondary. 

Nearly  all  authors  have  commented  upon  the  frequency  of  fistulae 
following  operative  procedures  for  pelvic  tuberculosis.  These  fistulae 
involve  the  intestine  or  bladder  and  connect  with  the  vagina  or  the 
surface  of  the  abdominal  wall.  They  arise  usually  from  attempts  to 
separate  bowel  adhesions  during  which  the  integrity  of  the  gut  is 
impaired.  Such  accidental  tears  of  the  gut  in  ordinary  lesions  due 
to  gonorrheal  infection  are  easily  repaired  and  rarely  fail  to  heal. 
This  is  not  the  case  in  pelvic  or  al)dominal  tuberculosis  where  fully 
one-third  of  such  accidents  result  in  fistulae. 

Tlie  formation  of  fistulae  is  aided  by  drainage  of  all  kinds  whether 
abdominal  or  vaginal.  For  this  reason  drainage  in  tuberculous  lesions 
is  to  be  avoided  whenever  possible. 

In  the  series  of  100  cases  there  were  5  fecal  fistulae,  either  vaginal, 
abdominal  or  both.  Three  of  these  patients  died  while  two  are  alive 
with  the  fistulae  still  open.  In  one  patient  who  entered  the  clinic 
with  a  vaginal  fecal  fistula  and  Avhere  the  uterus  and  appendages 
were  removed  for  far  advanced  tuberculosis,  a  permanent  left  inguinal 
colostomy  was  performed  after  a  number  of  failures  to  close  the 
fecal  fistula  in  the  upper  third  of  the  rectum. 

There  were  two  vesicovaginal  fistulae  folloAving  the  operations  in 
women  who  refused  further  operation.  One  died  8  years  after  the 
operation,  of  pulmonary  tuberculosis,  the  other  still  retains  her  fistula 
eighteen  years  subsequent  to  operrtion. 

CONCLUSIONS 

1.  Since  pelvic  tuberculosis  in  women  is  usually  a  secondary  infec- 
tion it  is  of  the  first  importance  to  find  and  estimate  the  extent  of  the 
primary  focus  before  deciding  for  or  against  operation  for  the  pelvic 
lesion. 

2.  Operation  sliould  be  postponed  or  avoided  altogether  when  the 
pulmonary  tuberculous  lesion  is  extensive. 

3.  Otherwise  the  percentage  of  primary  and  secondary  deaths  will 


REUBEN   PETERSON  127 

be  high,  since  the  operative  procedures  may  augment  the  pulmonary 
lesions,  as  shoAvn  in  the  series  of  100  cases  analyzed  where  over  50 
per  cent  of  the  patients  who  died  had  demonstrable  pulmonary  tuber- 
culous lesions. 

4.  The  end  results  of  the  operative  treatment  of  pelvic  tuberculosis 
are  on  the  "whole  favorable,  since  about  75  per  cent  of  the  patients 
should  be  alive  and  in  good  health  after  a  considerable  period  of  years. 

5.  AVhenever  the  condition  of  the  patient  warrants,  radical  removal 
of  the  pelvic  organs  is  indicated  since  more  than  one  portion  of  the 
genital  tract  is  usually  involved  in  the  tuberculous  process  and  be- 
cause the  best  end  results  follow  such  radical  removal. 

6.  Unless  too  extensive,  tuberculosis  of  the  peritoneum  will  be 
cured  if  the  other  pelvic  tuberculous  lesions  be  removed. 

DISCUSSION 

DR.  JOHN  0.  POLAK,  Brooiclyx,  Xew  York. — The  point  that  has  impressed  me 
clinically  is  the  diificulty  in  making  a  diagnosis  of  pelvic  tuberculosis  at  a  time 
when  the  disease  is  operable,  and  second,  the  difficulty  in  excluding  associated 
lesions,  particularly  lesions  in  the  chest.  Recently  we  have  been  able  to  do  this 
by  the  x-ray.  As  shown  in  his  paper,  his  mortality  has  not  been  due  to  the  local 
focus  bnt  to  the  complicating  conditions.  The  local  conditions,  therefore,  are  prac- 
tically the  only  operable  ones,  and  they  are  admittedly  difficult  to  diagnose,  and  are 
less  often  diagnosticated. 

The  two  classes  of  cases  we  have  seen  that  have  also  given  good  results  are 
those  of  the  cystic  and  asitic  variety,  and  those  of  the  fibroblastic  variety  where 
the  disease  has  become  quiescent.  We  have  had  altogether  51  cases  of  tuberculosis  in 
the  pelvis  of  which  20  had  lung  involvement,  as  shown  by  a  thorough  investigation 
and  x-ray  of  the  chest.  Five  of  these  cases  have  gone  over  ten  years,  but  amenor- 
rhea has  persisted  in  four.  These  cases  have  been  followed  very  carefully  and  we 
have  found  that  the  amenorrhea  persisted.  At  the  time  of  operation  the  ovaries 
in  these  cases  did  not  show  any  gross  pathology.  It  was  simply  the  association 
with  tubal  pathology  and  intestinal  adhesions  that  we  were  dealing  with.  The 
tubes  were  removed,  the  disease  became  quiescent,  and  the  patients  are  apparently 
cured  because  they  have  grained  rapidly  in  weight,  but  in  four  of  them  such  a 
periovaritis  developed  about  these  structures  that  ovulation  was  checked. 

No  class  of  cases  presents  such  technical  difficulties  to  the  so-called  radical 
operation,  which  is  the  procedure  of  choice.  The  adhesions  are  so  extremely  friable 
that  intestinal  injury  is  frequent  and  that  again  makes  the  procedure  extremely 
difficult. 

In  discussing  this  paper  it  seems  to  me  the  points  that  should  be  emphasized 
are  first,  the  difficulty  in  diagnosis;  second,  the  necessity  of  excluding  all  associated 
lesions,  and  third,  that  in  these  eases  where  it  is  possible  to  remove  the  structures, 
total  ablation  should  be  the  operation  of  choice.  "Where  this  cannot  be  done,  know- 
ing the  majority  of  these  cases  are  originally  in  the  tubes,  at  least  tubal  ablation 
should  be  done,  but  in  those  cases  where  we  find,  without  serious  damage  to  the 
intestines,  we  cannot  do  one  of  these  radical  procedures,  I  believe  the  best  results 
follow  hygienic  treatment. 

DR.  ARTHUR  CURTIS,  Chicago.— In  some  work  on  infections  of  the  tubes, 
ovaries  and  uterus,  part  of  which  was  reported  before  this  Society  last  year,  I  found 


128  l^ELVIC    Tri5KRCrLOSIS 

certain  pathologic  features  of  genital  tuberculosis  which  deserve  special  emphasis. 
At  the  conclusion  of  my  work  a  survey  of  the  literature  revealed  that  J.  Whitridge 
Williams,  in  an  excellent  study  reported  in  1893,  made  observations  which  were 
similar  in  several  respects. 

Tuberculosis,  independent  of  generalized  tuberculous  peritonitis,  was  present  in 
5  per  cent  of  diseased  tubes  removed  from  over  300  of  our  patients.  Attention 
to  certain  cardinal  features  should  help  us  to  recognize  this  disease,  wliich  now  is 
seldom  even  suspected  at  operation. 

The  typical  picture  is  analogous  to  that  of  a  slowly  developing,  very  severe,  very 
chronic  gonorrheal  pelvic  infection.  Tlie  chief  lesion  is  in  the  tubes,  which  show 
marked  induration  and  enlargement.  More  minute  study  reveals  that  this  disease 
primarily  involves  the  tubal  mucosa,  in  which  it  causes  enormous  hyperplasia  and 
deformity.  The  ovaries,  one  or  both,  are  usually  involved  and  often  abscessed. 
Pallor  of  the  diseased  tissues  is  frequent.  In  the  absence  of  intestinal  lesions, 
tubercles  can  seldom  be  noted  at  the  time  of  operation. 

The  fimbriated  end  of  the  tube,  a  debated  point,  we  found  closed  in  about  half 
the  cases;  often  one  is  sealed,  the  other  open.  Caseous  material  may  sometimes 
be  squeezed  from  the  healthy  looking  open  fimbriated  extremity.  The  uterus,  if  dis- 
eased, is  usually  secondarily  involved,  the  mucosa  being  chiefly  affected. 

I  would  particularly  emphasize  the  exceeding  firmness  of  the  adhesions.  They 
often  require  tearing  or  cutting,  much  as  malignant  tissue,  and  cannot  be  sep- 
arated by  blunt  dissection.  Adhesions  of  this  character,  in  the  absence  of  adeno- 
iiiyoma  or  cancer,  seem  pathognomonic  of  streptococcic  or  tuberculous  infection. 

Tuberculous  ovaries  left  behind  at  operation  predispose  to  recurrence.  With  re- 
moval of  tubes,  ovaries  and  fundus,  the  outlook  is  excellent.  In  the  last  few  years 
we  have  had  two  long  standing  fistulae  in  patients  in  whom  the  ovaries  were  left; 
there  was  also  one  permanently  bad  result,  and  one  death  among  a  total  of  lu  cases 
ojierated  upon  during  this  period. 

DE.  BENJAMIX  P.  WATSON,  Toronto,  Canada.— W^ith  reference  to  the  neces- 
sity for  removing  the  uterus  in  cases  of  tubal  tuberculosis,  I  would  say  that  in  an 
investigation  of  a  number  of  cases  of  tubal  tuberculosis  we  found  invariably  that 
while  the  uterine  end  of  the  tube  macroseoi?ieally  was  not  involved,  it  was  affected 
microscopically.  In  every  case  of  tubal  tuberculosis  investigated,  tubercles  were 
found  in  the  isthmus  of  the  tube  and  extending  into  the  interstitial  portion  of  the 
tube  in  the  uterine  wall.  If  we  remove  the  tube,  leaving-  the  uterus  behind,  we  leave 
a  tuberculous  focus. 

DR.  HIRAM  X.  VIXEBERG,  Xuw  YoriK  City. — Practical  experience  sometimes 
is  of  more  value  than  theoiy.  In  my  own  experience  in  private  work  I  have  en- 
countered six  cases  that  I  can  just  now  recall  of  tubal  tuberculosis  proven  by  the 
microscope.  Some  of  these  cases  came  under  my  observation  over  ten  years  ago,  and 
in  them  there  has  been  no  complication  or  any  recurrence.  I  think  it  is  a  rather 
radical  position  to  take  that  if  we  find  a  tuberculous  condition  of  one  tube  we 
should  also  remove  the  uterus  and  other  adncxa.  It  is  rather  surprising  to  find  such 
a  large  percentage  of  cases  of  tuberculosis  of  the  uterus.  Many  years  ago  I  had  a 
case  of  tuberculosis  of  the  cervix,  and  anotlier  of  the  uterus  and  endometrium,  un- 
mistakably proven  bdth  niacroscopically  and  microscopically.  A  .search  of  the 
literature  at  that  time  sliowed  only  10  cases  of  genuine  tuberculosis  of  the  cervix, 
and  very  few  cases  of  genuine  tuberculosis  of  the  uterus. 

DR.  JOSEPH  BRETTAUER,  Neav  York  City.— There  is  one  sign  in  early 
tubercular  disease  of  the  tube  which  lias  come  to  my  notice  repeatedly;  the  tube  is 
not  thickened  and  apparently  is  perfectly  normal;   only  at  its  uterine  end  it  appears 
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kinked,  with  slight  adhesions  formed  over  the  kinked  x^art.  After  removing  one  such 
tube  and  finding  the  condition  to  be  of  a  tubercular  nature,  I  have  been  on  the 
lookout  for  this  sign  and  have  been  able  to  verify  it  in  several  instances. 

DR.  PETERSON  (closing). — There  is  no  question  but  what  a  series  of  cases  of 
pelvic  tuberculosis  should  be  treated  medically  in  order  to  see  what  can  be  accom- 
plished. On  the  other  hand,  nonsurgical  treatment  of  pelvic  tuberculosis,  like  non- 
surgical treatment  of  pulmonary  tuberculosis  requires  special  surroundings  and 
apparatus,  such  as  the  majority  of  our  clinic  cases  cannot  obtain,  consequently  Ave 
have  adopted  a  procedure  which  we  think  is  perfectly  correct,  namely,  that  those 
women  who  come  to  our  clinic  should  have  surgical  treatment. 

Dr.  Polak's  contention  is  correct.  I  have  such  a  respect  for  tuberculous  adhe- 
sions that  rather  than  break  up  a  certain  class  of  cases  I  would  remove  what  I 
could  w'ith  safety  with  the  hope  that  the  woman  would  eventually  recover.  The 
number  of  fistulae  after  these  operations  is  appalling,  and  we  should  bear  in  mind 
this  difference  from  a  technical  standpoint  between  tuberculous  and  ordinary  gonor- 
rheal adliesions. 

From  now  on  the  clinician  will  be  in  a  far  better  position  to  make  a  preoperative 
diagnosis  of  a  tuberculous  pelvic  condition  and  will  t>e  prepared  to  deal  with  it 
more  intelligently.  In  that  lies  our  hoj^e.  I  do  not  believe,  considering  the  great 
proportion  of  cases  where  we  find  the  uterus  involved,  where  a  systematic  micro- 
scopic examination  has  been  made,  that  it  is  a  good  routine  procedure  to  leave  the 
uteruSj  because  it  is  contrary  to  all  rules  in  dealing  with  tuberculosis  in  other  parts 
of  the  body.  Tuberculosis  is  a  serious  disease,  and  the  possibility  of  pregnancy 
after  these  operations  should  not  be  considered,  but  the  primary  object  is  to  rid  the 
patient  of  a  dangerous  condition. 

DR.  ARTHUR  H.  CURTIS,  Chicago.— I  was  under  the  impression  that  we  very 
seldom  find  tuberculosis  of  the  cervix,  and  I  am  anxious  to  know  whether  it  is  not 
just  as  well  to  perform  supravaginal  hysterectomy,  without  the  removal  of  the 
tubes  and  the  ovaries,  rather  than  panhysterectomy. 

DR.  PETERSON  (resuming). — In  the  majority  of  cases  it  is  best  to  do  the 
supravaginal  operation  because  usually  in  this  class  of  cases  the  uterus  is  plastered 
doAATi  by  adhesions,  consequently  the  supravaginal  operation  is  much  safer.  In  100 
cases  we  have  only  had  two  cases  of  tuberculosis  of  the  cervix,  consequently  infec- 
tion in  that  part  of  the  body  is  remote,  and  the  primary  deaths  will  increase  cor- 
respondingly if  a  panhysterectomy  ip.  performed  routinely. 


A  STUDY  OF  FROZEN  SECTIONS  THROUGH  A  CADAVER 

SHOWING  THE  ANATOMICAL  RELATIONS  OF 

A  LARGE  UTERINE  MYOMA 

By  J.  Whitridge  Williams,  M.D, 

Baiti)nore,  Md. 

IN  May,  1921,  Professor  Weed  informed  me  that  he  had  received  from 
the  Anatomv  Board  a  female  cadaver,  -which  he  thought  might  be 
pregnant.  His  records  showed  that  the  body  had  come  from  the 
morgue,  and  that  tlie  death  certificate  of  the  coroner  stated  that  the 
woman  was  26  years  old  and  had  died  from  natural  causes. 

Upon  examination  I  found  the  partially  frozen  body  of  an  apparently 
middle  aged  colored  woman,  which  presented  no  almormalities  except  an 
abdominal  tumor  which  reached  to  within  three  fingers  of  the  zyplioid 
cartilage,  but  I  could  not  determine  whether  it  was  a  pregnant  uterus  or  a 
tumor  of  some  other  kind.  It  was  determined  to  freeze  the  cadaver 
thoroughly  and  then  to  section  it  in  various  planes  in  the  hope  that 
we  might  secure  information  concerning  the  relations  of  the  pregnant 
uterus  to  the  rest  of  the  body  and  particularly  to  the  pelvic  floor. 

After  the  body  liad  been  thoroughly  frozen,  the  head  and  the  legs 
were  removed,  and  the  trunk  was  bisected  by  a  sagittal  mesial  section, 
which  was  so  accurately  made  that  it  involved  the  pubic  joint  and  the 
urethral  canal.  It  was  then  found  that  instead  of  a  pregnant  uterus 
we  had  to  deal  with  a  lobular  myoma,  whose  largest  lobe  distended 
the  abdominal  cavity,  while  a  smaller  lobe  completely  filled  the  pelvic 
cavity,  with  its  lower  ])olc  protruding  2  cm.  l)elow  tlie  line  joining  the 
lower  margin  of  the  symphysis  and  the  tip  of  the  last  sacral  vertebra. 
In  other  words,  the  smaller  lobe  filled  out  the  pelvic  cavity  and  dis- 
tended the  pelvic  floor  just  as  a  child's  head  in  the  second  stage  of  labor 
before  it  reaches  the  vulva. 

Two  other  sagittal  sections  were  made  tln-uugh  the  right  half  of  the 
body,  one  being  3  cm.  to  the  right  of  the  mesial  section,  and  the  other 
3  cm.  to  the  right  of  the  second.  The  left  half  of  the  body  was  divided 
by  four  oblique  sections,  which  roughly  corresponded  to  the  oblique 
planes  which  Hodge  employed  so  advantageously  in  studying  the 
anatomy  of  the  pelvis.  The  first  of  these  extended  through  the  prom- 
ontory of  the  sacrum  and  the  top  of  the  symphysis,  Avliile  the  others 
were  parallel  to  it  and  at  varying  distances  below  the  plane  of  the 
superior  strait. 

Mr.  Max  Broedel  was  kind  enougli  to  make  tracings  of  the  sagittal 
sections,  from  which  he  prepared  the  accompanying  pen  and  ink  draw- 
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ings.  Figs.  1-3.  The  oblique  sections  were  allowed  to  thaw  in  a 
sohition  of  carbolic  acid  and  formalin  and  were  then  photographed. 
After  careful  dissection  the  various  landmarks  were  identified  and  have 
been  indicated  hy  Mr.  Broedel  in  the  retouched  photographs.  I  take 
this  opportunity  to  express  my  sincere  thanks  for  his  artistic  work, 
without  which  tliis  communication  would  ])e  of  but  little  value,  but  I  am 
especially  indebted  to  him  for  liis  interest  and  advice  during  the  study 
and  dissection  of  tlie  specimens. 

The  object  of  this  communication  is  to  demonstrate  the  topographical 
relations  of  a  large  myoma  and  to  study  the  changes  which  it  has 
produced  in  the  pelvic  structures,  as  well  as  to  sliow  the  differences 
between  the  distention  of  the  pelvic  cavity  by  a  myoma  and  that  result- 
ing from  the  head  of  a  child  at  the  time  of  labor.  With  this  in  view, 
I  shall  briefly  describe  the  conditions  existing  in  sagittal  sections  1  and 
2,  then  I  shall  consider  the  degree  of  distention  of  the  abdominal  and 
pelvic  cavities  resulting  from  the  presence  of  the  tumor,  as  well  as  the 
displacement  and  compression  of  the  abdominal  contents.  This  Avill  be 
followed  l)y  a  description  of  the  tumor  itself,  and  the  changes  produced 
by  it  in  the  ovaries  and  the  uterine  ligaments.  I  shall  then  take  up 
the  consideration  of  the  oblique  sections  through  the  left  half  of  the 
body  whicli  illustrate  the  anatomical  distortion  produced  by  the  pres- 
ence of  the  tumor  in  the  pelvic  cavity,  and  finally  I  shall  study  the 
changes  in  the  vascular  supply  of  the  pelvic  viscera,  as  shown  in 
Fig.  10. 

Beginning  with  the  study  of  the  sagittal  sections,  Fig.  1,  which  rep- 
resents the  right  side  of  the  vertical  mesial  section  through  the  trunk, 
shoAv  that  we  have  to  deal  with  a  large  myoma  whose  upper  extremity 
reaches  to  the  level  of  the  twelfth  dorsal  vertebra  and  which  has  com- 
pressed and  displaced  the  abdominal  and  pelvic  contents  to  an  extraor- 
dinary degree.  It  is.seen  that  the  tumor  consists  essentially  of  two  main 
portions — the  larger  one  arising  by  a  comparatively  narrow  pedicle  from 
the  anterior  surface  of  the  uterus  near  its  fundus,  while  the  smaller  one, 
which  distends  the  pelvic  cavity,  arises  from  the  posterior  surface  of 
the  uterus  by  a  broad  pedicle  approximately  5  cm.  in  diameter. 

Owing  to  the  distention  of  the  pelvic  cavity  by  the  smaller  tumor 
and  the  upward  traction  exerted  by  the  larger  one  the  uterus  has  been 
compressed  against  the  symphysis  pubis  and  has  become  greatly  elon- 
gated and  retroverted.  From  external  os  to  fundus  it  measures  16  cm. 
in  length,  is  thinnest  at  the  level  of  the  upper  margin  of  the  sym- 
physis and  thickest  just  beneath  the  fundal  region,  measuring  1  and 
2.5  cm.  in  the  two  locations  respectively.  The  external  os  is  sharply 
marked  and  its  anterior  lip  occupies  a  somewhat  lower  level  than  the 
posterior,  lying  approximately  5  mm.  above  the  lower  margin  of  the 
symphysis.     The  bladder  has  been  compressed  between  the  uterus  and 
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the  sj'mphj'sis  pubis  in  such  a  manner  that  its  lower  portion  is  repre- 
sented by  a  mere  slit,  while  its  empty  upper  half  is  transformed  into 
an  abdominal  organ  which  extends  5.5  em.  above  the  upper  margin 
of  the  symphysis.  The  rectum  has  been  so  markedly  compressed  that 
only  its  ampulla  and  lowermost  portion  are  visible.  The  intestines 
have  in  great  part  disappeared,  and  are  represented  by  three  small 
loops,  which  occupy  an  irregularly  triangular  space  between  the 
myomatous  masses  and  the  fundus  of  the  uterus,  and  by  several  loops 
of  transverse  colon  lying  between  the  stomach  and  the  a])ex  of  the 
tumor. 

Anteriorly,  in  close  contact  witli  the  lower  pole  of  the  abdominal 
myoma  and  the  upper  portion  of  the  uterus  is  a  small  triangular  mass, 
which  represents  a  section  through  the  lower  end  of  the  omentum 
which  was  adherent  to  tlie  tumor  just  to  the  left  of  the  midline.  Be- 
fore the  section  thawed,  the  space  between  the  abdominal  wall,  the 
anterior  surface  of  the  uterus,  and  the  myoma  was  occupied  by  dis- 
colored ice,  slightly  yellowisli  in  liue,  and  which  represented  frozen 
ascitic  fluid.  Above  the  upper  pole  of  the  tumor  it  is  seen  that  the 
abdominal  organs  are  markedly  compressed  and  that  all  trace  of  the 
gastrointestinal  tract  has  disappeared,  except  for  the  contracted 
stomach  and  four  coils  of  transverse  colon.  The  liver  is  in  close 
contact  with  tlie  under  surface  of  the  diaphragm,  while  the  com- 
prassecl  contents  of  the  thorax  afford  striking  evidence  of  the  compres- 
sion to  which  the  body  cavities  had  been  subjected. 

Fig.  2,  which  represents  the  right  side  of  the  same  section  3  cm. 
from  the  midline,  shows  essentially  similar  conditions,  except  that 
it  gives  a  better  idea  of  the  manner  in  ■which  the  larger  tumor  arises 
from  the  fundus  and  shows  the  abundant  vascular  supply  and  its 
extension  into  the  lower  pole  of  the  abdominal  myoma.  In  this  sec- 
tion the  uterus  appears  thicker  than  in  midline,  and  the  small  ver- 
tical slit  in  its  center  represents  a  portion  of  the  uterine  cavity.  It 
will  be  noted  that  the  pelvic  cavity  is  still  completely  occupied  by 
the  pelvic  myoma,  and  in  addition  that  tAvo  small  myomatous  nodules 
arise  from  the  posterior  Avail  of  the  uterus  and  project  into  the  space 
not  occupied  by  the  larger  tumor. 

Section  3  illustrates  the  extent  to  A\hich  the  body  cavity  has  been 
distended  and  the  abdominal  contents  displaced  by  the  tumor.  It 
Avas  drawn  after  removal  of  the  tumor.  A\lii<']i  was  effected  by  cut- 
ting through  its  connections  with  the  uterus  and  separating  the  vari- 
ous adhesions  which  fixed  its  lowei-  ])()le  to  tlu>  pelvic  floor.  It  is 
seen  that  except  for  the  compressed  rectum,  which  is  visible  only 
in  front  of  the  last  three  saci-al  vertebrae,  and  for  the  uterus  and 
bladder,  which  lie  just  Ix'liiml  the  syiii])liysis  pubis,  tlie  pelvic  cavity 
is  entirely  enii)ty.     Indeed   the   only  sti'urtui-es  which   can   be  recog- 
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nized  on  casual  inspection  are  the  external  iliac  vessels,  Avhicli  roughly 
speaking-  indicate  the  boundary  of  the  superior  strait,  and  the 
somewhat  dilated  ureter  which  extends  obliquely  downward  and  for- 
ward beneath  the  peritoneum  covering  the  lateral  Avail  of  the  pelvis 
to  join  the  bladder  in  front  of  and  above  the  external  os. 

It  is  apparent  that  the  major  part  of  the  uterus  has  become  an 
abdominal  organ  and  with  the  few  coils  of  intestines  posterior  to  it 
forms  a  diaphragm  which  partially  divides  the  body  cavity  into  two 
portions;  the  upper  of  which  was  occupied  l)y  the  abdominal  and 
the  lower  by  the  pelvic  myomatous  mass.  In  the  upper  cavity  it  is 
seen  tliat  the  tumor  was  in  direct  contact  Avith  the  anterior  and 
lateral  abdominal  walls,  and  had  displaced  the  intestines  from  their 
usual  location,  compressing  them  into  an  irregular  triangular  packet 
which  occupies  only  the  posterior  and  lateral  portion  of  the  abdom- 
inal cavity.  The  omentum  is  greatly  elongated  and  thinned,  and 
extends  downward  from  the  lower  margin  of  the  transverse  colon 
for  almost  the  entire  length  of  the  abdominal  cavity  to  become  CA'en- 
tually  attached  to  the  lowermost  portion  of  the  largest  myomatous 
mass,  just  to  the  left  of  the  midline,  and  to  contribute  to  its  nutrition 
by  means  of  numerous  large  vessels  Avhieh  it  contains. 

Figs.  8  and  9  represent  the  anterior  and  posterior  aspects  of  the 
tumor  respectively.  From  these  it  is  seen  that  the  whole  tumor,  to- 
gether Avith  the  excised  upper  portion  of  the  uterus,  forms  an  irreg- 
ular mass  measuring  37x20x15  cm.,  and  is  made  up  of  three  main 
portions.  The  upper  l()l)e,  Avhich  in  great  part  tilled  the  abdominal 
caA'ity,  is  irregularly  oA'al  in  shajie,  and  measures  22  x  21  x  15  cm. 
in  its  A'arious  dimensions.  It  arises  from  the  neighl.)orhood  of  the 
fundus  by  a  relatively  small  pedicle.  BeloAv  it  and  arising  from  the 
right  side  of  the  uterus  just  beloAv  the  cornu  is  a  pedunculated  kid- 
ney-shaped myoma  12x16x4.5  cm.  in  its  A^arious  diameters;  Avhile 
the  third  mass.  Avhich  fills  the  pelvic  cavity,  arises  from  the  upper 
third  of  the  posterior  Avail  of  the  right  side  of  the  uterus.  Avith  its 
pedicle  extending  only  slightly  to  the  left  of  the  midline.  This  lobe 
measures  15  x  14  x  11  cm.,  being  greatest  in  Avidth  at  its  upper  por- 
tion, Avhile  its  smaller  rounded  end  Avas  adherent  to  and  distended 
the  pelvic  floor.  At  the  junction  of  its  upper  and  middle  thirds  a 
distinct  furroAv  is  A'isible,  Avhich  has  resulted  from  pressure  upon  the 
linea  innominata  and  external  iliac  A'essels.  AboA'e  this  depression 
the  tumor  expands  on  either  side,  probably  as  a  result  of  the  pres- 
ence of  smaller  myomatous  nodules  Avithin  it. 

Fig.  9,  Avhich  represents  the  posterior  aspect  of  the  tumor,  gives 
a  good  idea  of  the  pressure  AAdiich  has  been  exerted  by  it,  as  Avell  as 
of  the  compression  to  Avhich  it  had  been  subjected  by  the  various 
parts.    Ill  the  upper  third  of  the  midline  of  the  pelvic  nodule  a  dis- 
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tinct  depression  is  visi1)le,  which  corresponds  to  the  location  of  the 
promontory  of  the  sacrum,  while  below  it  there  is  a  slight  convexity 
which  corresponds  to  the  lateral  concavity  of  the  hollow  of  the 
sacrum.  Slightly  to  the  right  of  this  concavity  is  a  broad  vertical 
sliallow  groove,  which  has  apparently  resulted  from  pressure  upon 
the  rectum.  ^Moreover,  on  the  posterior  surface  of  the  larger  tumor 
there  is  a  vertical  shallow  depression  which  apparently  has  been 
produced  by  pressure  against  the  second,  third  and  fourth  lumbar 
vertebrae,  while  to  the  left  of  this  is  a  narrower,  but  somewhat  deeper 
depression  indicating  the  extent  to  which  the  aorta  had  been  com- 
pressed. 

The  loAver  tumor  had  contracted  numerous  adhesions  with  the  peri- 
toneum lining  the  base  of  the  pelvic  cavity,  w^hich  had  to  be  severed 
before  the  tumor  could  be  removed.  jMany  of  the  adhesions  were 
of  considerable  thickness  and  contained  numerous  small  vessels,  and 
at  first  led  to  some  misapprehension  when  it  Avas  attempted  to  as- 
certain the  relations  of  the  pelvic  fascia. 

Upon  inspecting  Fig.  8  it  is  seen  that  the  uterus  has  ])een  de- 
flected someAvhat  to  the  right,  and  had  been  diA'ided  by  the  sagittal 
mesial  section  in  such  a  Avay  that  its  vertical  axis  lay  just  median 
to  the  insertion  of  the  left  round  ligament  and  the  uterine  end  of 
the  left  tube.  Moreover,  it  is  apparent  that  its  increased  length 
Avas  in  gi'eat  part  due  to  hypertrophic  elongation  of  the  supravaginal 
portion  of  the  cervix,  Avhile  the  cavity  of  its  l)ody  AA-'as  little,  if  at  all, 
inci'eased  in  size. 

Owing  to  the  fact  that  the  pelvic  cavity  Avas  completely  filled  by 
the  loAver  myomatous  masses  and  that  the  uterus  had  been  draAvn 
far  up  into  the  abdominal  cavity  l)y  the  traction  exerted  upon  it 
by  the  larger  tumor,  the  tul)es  and  ovaries  have  become  alxlominal 
oi-gans,  AA'hile  the  anatomical  relations  of  the  round  ligaments  have 
])een  profoundly  altered.  The  median  ends  of  both  tubes  are  ap- 
proximately normal.  The  lateral  portion  of  the  left  tu1)e  is  adherent 
to  the  external  surface  of  the  left  ovary  and  is  so  compressed  as  to 
be  recognized  AA'ith  difficulty.  Its  fimbriated  end,  hoAvever,  is  free 
and  can  be  identified  by  a  long  ovarian  fimbria,  Avhich  is  attached 
to  the  external  surface  of  the  upper  pole  of  the  corresponding  ovary. 
The  right  tube,  except  for  its  abnormal  location  is  apparently  normal 
and  at  its  lateral  end  is  in  contact  with  the  flattened  out  ovary.  This 
measures  6.5  x  4.5  x  0.5  in  its  A-arious  diameters,  and  presents  a  con- 
vex external  and  a  concave  internal  surface,  as  the  result  of  its  com- 
pression betAveen   llic  tnnioi-  and   llie  abdominal  Avail. 

The  ovarian  ligaments  are  normal  in  size  and  except  for  tlieir  up- 
Avard  course  present  the  usual  relations.  Hut,  for  the  fact  that  they 
are  situated  far  above  the  pelvic  l)rim,  the  infundibulo-pelvic  liga- 
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lueiits,  likewise,  show  iiotlii)!!;'  unusual  except  the  presence  of  un- 
usually large  vessels.  Upon  laying  back  the  peritoneum,  the  ovarian 
vessels  were  exposed,  when  it  was  found  that  the  arteries  were 
extremely  tortuous  and  convoluted  and  measured  5  mnu  in  diameter. 
The  veins  were  made  up  of  numerous  branches  which  eventually 
united  to  form  a  single  trunk.  On  the  left  side  this  occurred  at  the 
level  of  the  fourth  lumbar  A'ertebra,  above  which  the  single  vessel 
presented  a  diameter  of  12  mm. 

Owing  to  the  distortion  ])r()duced  l)y  the  tumor  the  relations  of  the 
round  ligaments  on  the  two  sides  vary  greatlj'.  As  shown  in  Fig. 
8,  the  right  ligament  presents  essentially  normal  relations,  while  the 
left  has  undergone  great  distoi'tion.  The  former  is  comparatively 
short,  and  consists  of  a  uterine  portion  4  cm.  long,  and  a  terminal 
portion  of  about  the  same  length,  which  occupies  the  right  inguinal 
canal  and  terminates  in  Tlie  u])per  part  of  the  labium  majus.  The 
latter,  on  the  other  hand,  is  greatly  elongated  and  measures  22  cm. 
in  length.  Instead  of  extending  upward,  forward  and  outward  to 
reach  the  internal  ring,  it  extends  downward  and  backward  from 
its  uterine  origin  to  penetrate  the  pei'itoneum  at  a  point  10  cul  pos- 
terior to  the  midline  and  4.5  om.  above  the  level  of  the  superior 
strait.  It  then  turns  and  ])ursues  a  downward  and  forward  course 
lieneath  the  peritoneum  to  disappear  in  the  mons  veneris  4  cn\.  to  the 
left  of  the  midline. 

As  has  already  been  indicated  the  uterus  has  in  great  part  become 
an  abdominal  organ,  so  that  11  cm.  of  its  length  lies  above  the  level 
of  the  superior  strait.  I'pon  dissecting  the  broad  ligament  and  the 
adjacent  structures,  it  is  found  that  the  peritoneum  forming  the 
uterovesical  sac  can  be  separated  from  the  anterior  surface  of  the 
uterus  to  within  4.5  cul  of  its  fundus,  above  which  further  separation 
is  impossible.  As  Fig.  1  shows  that  this  is  considerably  above  the  apex 
of  the  bladder,  it  gives  an  idea  of  the  extent  to  which  further  disten- 
tion of  that  viscus  could  occur. 

Our  description  thus  far  applies  in  great  part  to  the  general  topog- 
raphy of  the  tumor  and  to  the  effect  which  it  had  exerted  upon 
the  economy  of  the  woman.  On  the  other  hand,  information  of  more 
particular  gynecological  and  obstetrical  interest  may  be  gained  from 
the  study  of  the  sections  through  the  left  side  of  the  body  Avhich  were 
made  parallel  to  the  superior  strait. 

Fig.  4  represents  a  retouched  photograph  showing  the  relations  at 
the  superior  strait.  The  section  passes  through  the  top  of  the  sym- 
physis and  the  cartilage  covering  the  promontor}'  of  the  sacrum,  and 
extends  upward  and  backward  to  the  skin  of  the  back  in  such  a  way 
as  to  involve  the  body  of  the  fifth,  the  arch  of  the  fourth  and  the. 
spinous    process   of   the    third   lumbar   vertebra.      It    corresponds   to 
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Hodge's  first  oblique  plane  and  shows  clearly  the  extent  to  which  the 
soft  parts  encroach  upon  the  pelvic  inlet. 

The  pelvic  cavity  is  completely  filled  by  the  myomatous  mass, 
which  has  pushed  the  uterus  so  far  forward  that  it  is  separated  from 
the  posterior  surface  of  the  symphysis  only  by  the  compressed  slit-like 
bladder.  It  is  interesting  to  note  how  large  a  portion  of  the  iliopsoas 
muscle  occupies  the  iliac  fossa,  as  Avell  as  the  fact  that  the  external 
iliac  vein  follows  practically  the  contour  of  the  linea  innominata,  but 
is  in  contact  only  Avith  its  anterior  and  posterior  ends.  It  should  be 
noted  that  tlie  triangular  space  just  lateral  to  the  body  of  the  first 
sacral  vertebra  is  occupied  by  the  hypogastric  artery  and  vein,  the 
ureter  and  by  the  obturator  nerve.  Anteriorly,  it  is  seen  that  the 
uterine  body  is  directly  in  contact  with  the  bladder  and  so  com- 
pressed that  it  does  not  exceed  1  cm.  in  thickness,  The  broad  liga- 
ment extending  from  its  margin  is  greatly  thinned  out  and  lies  in 
contact  wath  the  anterior  and  lateral  walls  of  the  pelvis,  instead 
of  extending  transversely  across  the  middle  of  the  pelvis,  and  divid- 
ing it  into  an  anterior  and  posterior  pocket.  It  should  further  be 
noted  that  the  anterior  face  of  the  broad  ligament  lies  in  contact 
^\•itll  tlie  pelvic  fascia,  tliat  the  doulile  fold  of  peritoneum  which 
should  normally  be  present  has  disappeared,  while  the  peritoneum 
covering  its  posterior  face  constitutes  the  peritoneal  lining  of  the 
anterior  portion  of  the  pelvis.  In  other  words  the  myoma  occupies 
the  immensely  distended  poucli  of  Douglas,  and  has  displaced  and 
compressed  everything  in  front   of   it. 

Fig.  5  represents  a  section  parallel  to  and  two  cm.  below  the  su- 
perior strait.  It  bisects  the  symphysis  pubic  and  The  body  of  the  first 
sacral  vertebra,  while  posteriorly  it  involves  the  arch  of  the  fifth 
and  the  spinous  process  of  the  fmirth  lumbar  vertebra.  It  will  l)e 
noted  tliat  the  ])()ny  ring  of  the  pelvis  is  here  complete,  being  formed 
posteriorly  by  the  body  of  the  sacrum,  laterally  by  the  iliac  and 
anteriorly  by  the  pubic  portions  of  the  innominate  bone. 

The  sacroiliac  joint  is  Avell  shoAvn.  and  it  is  apparent  that  in  this 
instance-  the  sacrum  does  not  form  the  keystone  of  an  arch,  and 
that  it  Avould  prolapse  into  the  pelvic  cavity  under  the  influence  of 
the  body  Aveight  were  it  not  held  in  place  by  strong  ligamentous 
structures.  It  is  likewise  apparent  tliat  the  myoma  completely  fills 
out  the  pelvic  caA'ity  and  has  led  to  intense  compression  of  the 
uterus,  which  at  this  level  is  represented  by  a  cross  section  of  the 
flattened  cervix.  The  boad  ligament  is  much  Ihiinior  than  in  the 
preceding  section  and  lies  in  direct  contact  with  the  thinned  out 
lateral  ligament  of  the  bladder,  which  extends  outward  from  the 
margin  of  that  viscus. 

Probal)ly  the  most  striking  feature  in  this  section  is  the  presence 
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of  a  small  segment  of  the  iliopsoas  muscle,  which  has  descended 
beneath  the  level  of  the  linea  innominata  and  actually  encroaches 
upon  the  pelvic  cavity.  The  distended  ureter  in  its  course  towards 
the  bladder  has  come  to  occupy  the  middle  of  the  lateral  pelvic  wall 
and  is  separated  by  the  pelvic  cavity  only  by  peritoneum  and  sub- 
peritoneal fascia.  The  various  arteries  and  veins  are  well  shown 
and  passing  down  over  the  anterior  surface  of  the  lateral  mass  of  the 
sacrum  is  the  lumbosacral  trunk.  In  this  section  it  is  apparent  that 
while  the  ureter  lies  median  to  the  pelvic  fascia  the  main  vessels  in 
the  posterior  segment  of  the  pelvis  are  enclosed  within  sheaths  de- 
rived from  it.  It  is  important  to  note  that  in  this  section  there  is 
as  yet  no  sign  of  the  obturator  internus,  the  pyriformis  or  the  levator 
ani  muscles. 

Fig.  6  represents  the  upj)er  surface  of  the  third  parallel  section 
and  lies  2.5  cm.  posteriorly  and  3  cm.  anteriorly  below  the  section  just 
described.  This  plane  l)isects  the  second  sacral  vertebra,  while  its 
anterior  end  terminates  in  the  external  genitalia  one  half  em.  below 
the  lower  margin  of  the  symphysis.  For  practical  purposes  it  cor- 
responds with  Hodge's  second  parallel  plane  and  with  Veit's  main 
plane  of  the  pelvis,  and  would  be  identical  with  the  latter  did  its 
ends  involve  the  lower  margin  of  the  first  sacral  vertebra  and  sym- 
physis pubis  respectively.  Here  it  will  be  noted  that  the  liony  wall 
of  the  pelvis  is  no  longer  complete,  its  anterior  portion  being  repre- 
sented only,  by  the  descending  ramus  of  the  pubis,  to  whose  left  lie 
the  erectile  structui'es  just  beneath  the  pulne  arch,  while  to  the 
right  is  the  oliturator  foramen,  which  is  covered  internally  l)y  the 
median  end  of  the  obturator  internus  muscle. 

The  sacroiliac  joint  is  well  shown,  and  it  Avill  again  be  noticed  that 
the  sacrum  represents  an  inverted  keystone  of  an  arch,  and  that  only 
a  fraction  of  its  thickness  takes  part  in  the  formation  of  the  joint. 
Laterally,  where  the  innominate  bone  is  sharply  constricted  and  is 
devoid  of  cancellous  tissue,  is  a  plate  of  compact  bone  which  cor- 
responds to  the  apex  of  the  sacrosciatic  notch.  In  this  section  it  is 
again  evident  that  the  pelvic  cavity  is  completely  occupied  by  the 
myomatous  mass.  Anteriorly,  the  uterus  has  disajipeared  and  has 
been  replaced  l)y  the  vagina.  Attention  is  directed  to  the  fact  that 
the  thinned  out  broad  ligament  of  the  previous  sections  has  given 
place  to  its  thick  vascular  base  and  to  the  perivaginal  tissues.  The 
former  lies  internal  to  the  lateral  vesical  ligament,  and  gradually 
fades  away  as  the  middle  portion  of  the  pelvic  wall  is  approached. 
Furthermore,  it  should  be  noticed  that  the  uterine  artery  has  receded 
from  the  midline,  and,  roughly  speaking,  occupies  a  position  op- 
posite with  the  lateral  margin  of  the  obturator  foramen. 

Anteriorly  and  laterally,  the  obturator  internus  muscle  is  seen  as 
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a  thin  structure  vaiying  from  2  to  5  mm.  in  thickness,  extending 
from  the  ischiopubic  ramus  to  the  ischial  spine,  and  giving  no  sug- 
gestion of  the  dimensions  it  Avill  assume  in  the  next  succeeding  sec- 
tion. In  the  posterior  quadrant  of  the  pelvic  cavity  and  lying  in 
front  of  the  sacroiliac  joint  the  sacral  plexus  may  be  seen  approaching 
the  sacrosciatic  notch.  It  lies  external  to  the  pelvic  fascia  and  is 
separated  from  the  bone  only  by  the  superior  and  gluteal  vessels,  and 
its  location  affords  a  ready  explanation  for  at  least  some  of  the  pain, 
which  may  be  associated  with  relaxation  of  that  joint.  In  the  ex- 
treme anterior  and  median  portion  of  the  section  the  labium  majus 
and  minus  are  visible,  while  posterior  to  them  lie  the  A'arious  erectile 
tissues  associated  Avith  the  clitoris. 

Fig.  7  is  A'ery  instructive  and  gives  a  conception  of  the  topography 
of  the  pelvis  which  cannot  be  gained  hy  tlie  ordinary  methods  of 
study.  This  section,  which  is  parallel  to  the  j^receding  one,  lies  2.6 
and  2.8  cm.  beneath  its  posterior  and  anterior  ends  respecti^'ely. 
Posteriorly  it  extends  through  the  tip  of  the  third  sacral  vertebra, 
Avhile  its  anterior  portion  involves  the  external  genitalia  and  is 
ol)liquely  transversed  by  the  urethra  just  beneath  its  upper  surface. 
The  tumor  still  occupies  the  greater  part  of  the  pelvic  cavity,  but 
tlie  striking  features  of  the  section  are  afforded  by  the  relations  of 
tlie  pelvic  muscles,  the  sciatic  nerve  and  the  base  of  the  broad  liga- 
ment. At  this  level  it  is  seen  that  the  ol)tui-ator  internus  has  be- 
come transformed  fi'om  the  thin  structure  visible  in  the  previous 
section  into  a  thick-bellied  muscle,  which  extends  from  the  descend- 
ing pubic  ]'amus  to  the  ischial  spine,  Avhile  external  to  the  body  of 
the  ischium  its  strong  tendon  can  be  seen  on  its  Avay  to  its  point 
of  attachment  in  the  depression  at  the  back  of  the  trochanter. 

The  pyriformis  muscle  presents  a  striking  picture  and  appears  as 
a  surprisingly  large  structure,  which  arises  from  the  great  part 
of  the  anterior  surface  of  the  sacriun,  and  passes  through  and  almost 
completely  fills  the  sacrosciatic  notch  on  its  Avay  to  its  attachment 
to  the  femur.  Internal  to  the  obturator  internus  can  be  seen  an 
oblique  section  through  the  levator  ani  muscle,  Avhich  at  this  level 
varies  between  3  and  4  mm.  in  thickness.  It  can  be  traced  upward 
for  about  one  half  cm.  into  the  preceding  section,  where  its  insertion 
to  the  po.sterior  surface  of  the  symphysis  and  ischiopubic  ramus,  to 
the  white  line  and  to  the  ischial  spine,  can  be  located.  In  this  sec- 
tion the  muscle  is  covered  on  either  surface  by  fascia,  Avhile  above 
the  two  layers  fuse  into  the  single  layer  of  pelvic  fascia  above  the 
white  line.  lender  normal  conditions  in  this  location  the  peritoneum 
covering  the  internal  layer  of  fascia  over  this  muscle  should  line  the 
entire  pelvic  cavity,  Imt  in  tlic  spccinKMi  iindei'  consideration  a  thick 
layei-   of   alnindjintly    vasculai'izcd    pelvic    connective    tissue    is    inter- 
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polated  between  it  and  tlie  pelvic  cavity.  In  other  words,  the  anterior 
segment  of  the  pelvic  cavity  has  become  obliterated,  while  Donglas' 
culdesac  has  become   greatly  expanded. 

In  this  section,  likewise,  we  see  the  sciatic  nerve  in  ol)liqne  section, 
which  affords  a  vivid  picture  of  its  magnitude  and  teaches  us  how 
readily  its  median  end  can  be  subjected  to  pressure  by  an  object  dis- 
tending the  pelvic  cavity.  Just  anterior  to  the  nerve  and  almost  in 
contact  Avith  the  ischial  spine  can  be  seen  the  internal  pudic  vessels. 
On  inspecting  the  anterior  portion  of  the  section,  the  vagina  is  repre- 
sented by  two  slits,  which  are  directed  obliquely  backward  and  are 
separated  by  a  tliick  layer  of  highly  vascularized  tissue.  This  is  the 
result  of  an  oblique  section  through  a  fold  of  its  mucosa,  and  by  no 
means  indicates  that  the  canal  is  double.  Posteriorly  the  sacroiliac 
joint  is  again  seen,  and  once  more  it  shows  that  the  union  at  the 
sacroiliac  joint  is  such  that  if  the  sacrum  were  not  held  in  place  by 
strong  ligamentous  structures  it  would  inevitably  collapse  into  the 
pelvic  cavity. 

This  section  represents  almost  the  base  of  the  pelvic  cavity,  for  in 
the  next  one,  which  lies  3  cm.  beneath  it  and  extends  through  the 
tip  of  the  fifth  sacral  vertebra,  all  that  is  left  is  a  shallow  oval  area 
about  5.5  cm.  in  diameter,  and  5  nnn.  in  depth,  lying  immediately 
over  the  coccygeal  vertebrae.  Posteriorly  this  depression  is  occupied 
by  perirectal  tissue  which  is  abundantly  supplied  with  vessels,  while 
anteriorly  and  laterally  the  thinned-out  margins  of  the  levator  ani 
can  be  distinguished,  whose  fibers  fuse  Avith  and  disappear  into  those 
of  the  sphincter  aui.  The  greater  portion  of  this  last  section,  which 
is  not  figured,  is  made  up  of  an  oblique  section  through  the  gluteal 
nniscle,  outside  of  which  comes  a  layer  of  subcutaneous  fat  which 
varies  from  2  to  5  cnu  in  thickness. 

Upon  dissecting  the  lower  surface  of  the  fourth  section  from  be- 
low, the  ischiorectal  fossa  can  be  opened  up  as  large  potential  cav- 
ity bounded  internally  by  the  levator  ani  and  its  fascia,  and  externally 
by  the  layer  of  fascia  covering  of  the  obturator  internus,  the 
pyriformis  and  the  gluteal  muscles,  and  reaching  its  apex  at  the  level 
of  the  white  line. 

Thus  far  we  have  studied  the  relations  of  the  tumor  to  the  pelvic 
cavity  and  to  the  structures  within  it.  Incidentally,  we  have  mentioned 
the  enlargement  of  the  ovarian  vessels  and  those  of  the  broad  ligament, 
and  we  shall  noAv  study  the  changes  which  have  occurred  in  the  vessels 
supplying  the  pelvic  organs.  These  are  best  studied  in  Fig.  10,  which 
represents  the  lateral  wall  of  tlie  pelvic  cavity  after  the  removal  of 
the  tumor,  as  seen  in  a  sagittal  section  through  the  right  side  of  the 
body,  3  cm.  from  the  median  plane.  The  striking  features  of  this 
section  are  the  relations  of  the  ureter  and  of  the  pelvic  vessels.     The 
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former  is  dilated  to  several  times  its  usual  calibre  and  constitutes  a 
liydroureter.  Posteriorly  the  vessels  present  essentially  normal  con- 
ditions, Avhile  anteriorly  they  show  numerous  deviations  from  the  usual 
relations,  which  have  resulted  from  presence  of  the  tumor  and  the 
consequent  need  for  an  increased  vascular  supply. 

The  median  surface  of  the  section  involves  the  lowermost  end  of  the 
common  iliac  vein  just  before  it  divides  into  the  external  and  internal 
iliac  veins.  On  the  other  hand,  the  point  of  division  of  the  artery  lay 
higher  up  and  median  to  the  plane  of  the  section,  so  that  the  external 
and  internal  iliac  arteries  appear  as  separate  vessels. 

The  external  iliac  artery  and  vein  need  not  concern  us  here,  as  they 
have  already  been  considered  in  connection  Avitli  Fig.  4,  where  the 
latter  formed  the  outer  boundary  of  the  superior  strait.  The  internal 
iliac  or  hypogastric  vessels  are,  however,  of  great  importance.  Shortly 
after  entering  the  pelvic  cavity  the  hypogastric  artery  divides  into 
three  main  branches.  The  outer  one  continues  forward,  upward  and 
eventually  inward  toward  the  umbilicus  as  tlie  obliterated  hypogastric 
artery.  The  median  braiich  is  the  uterine  artery  which  is  unu.sually 
elongated  and  enlarged.  After  passing  beneath  the  ureter,  it  follows 
the  pelvic  wall  as  a  vessel  with  many  convolutions  almost  to  the  sym- 
physis pubis  where  it  enters  the  base  of  the  broad  ligament  to  supply 
it  and  the  uterus,  instead  of  entering  it  at  about  the  middle  of  the 
pelvis.  The  posterior  division  is  the  largest  of  the  three,  and  is  much 
larger  than  under  usual  conditions.  After  traversing  the  posterior 
portion  of  the  pelvis  for  several  centimeters,  it  divides  into  the  inferior 
gluteal  and  the  middle  and  inferior  hemorrhoidal  arteries. 

Thus  it  is  seen  that  except  for  a  considerable  increase  in  tlie  size  of 
all  vessels  and  the  striking  elongation  and  tortuosity  of  the  uterine 
artery,  the  arterial  supply  of  the  pelvis  differs  but  little  from  normal. 
On  the  other  hand,  the  venous  supply  has  become  extraordinarily  ex- 
panded, and  the  section  clearly  shows  that  the  lateral  pelvic  wall  is 
covered  by  a  luimber  of  large  trunks,  each  of  which  approximates  the 
external  iliac  vein  in  size,  and  Avhieh  extend  from  the  anterior  portion 
of  the  pelvic  cavity  in  order  to  carry  away  the  blood  from  the  enlarged 
uterus  and  its  appendages.  It  is  evident  that  they  here  form  a  plexus, 
which  has  attained  immense  proportions  and  covers  the  entire  middle 
third  of  the  lateral  and  anterior  pelvic  walls,  and  which  drains  the 
vesical  and  uterovaginal  regions.  Posteriorly,  just  in  front  of  the 
pyriforniis  muscle,  the  lumen  of  an  immense  vein  is  visible  which  has 
probably  resulted  from  the  union  of  the  gluteal  and  hypogastric  veins. 
This  picture  was  obtained  by  turning  l)ack  the  peritoneum  and  the 
subperitoneal  fascia,  and  shows  that  all  of  the  vessels  in  question  were 
surrounded  by  their  own  fascial  slicatlis  ami  hiy  median  to  the  main 
pelvic    fascia,    so    that    in    their    aniei'ior    poftions    at    least,    they    were 
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separated  from  the  levator  ani  muscle  by  that  structure.  In  the  lower 
])art  of  tlie  section  a  small  segment  of  the  rectum  is  seen,  whose  anterior 
and  upper  wall  has  been  deflected  in  order  to  expose  the  vessels  be- 
neath it.  This  section  likewise  affords  an  excellent  picture  of  the  rela- 
tion of  the  muscles  of  the  pelvis.  Anteriorly  the  obturator  externus 
and  obturator  internus  muscles  are  seen  upon  the  two  aspects  of  the 
obturator  fascia,  respectively.  Median  to  and  in  close  contact  with 
the  obturator  internus,  the  anterior  half  of  the  levator  ani  muscle  is 
seen,  which  with  its  posterior  portion  forms  a  dia])lirag"m  concave  above 
and  convex  below  which  extends  from  the  horizontal  ramus  of  the 
l)ubis  to  the  ischial  spine.  In  this  section  the  muscle  scarcely  exceeds 
1  mm.  in  thickness  and  is  considerably  thinner  than  in  Fig.  7 ;  Avhile 
in  its  anterior  portion,  immediately  adjacent  to  the  bone,  it  is  almost 
fascial  in  character.  Overlapping  its  posterior  extremity  and  l3dng 
external  to  it  a  section  through  the  coccygeal  muscle  is  visible,  which 
is  only  a  fraction  as  extensive  as  the  levator.  Still  further  posterior 
and  higher  up,  a  section  of  the  pyriformis  is  seen  in  the  shape  of  a 
large  triangular  muscular  mass  lying  between  the  anterior  and  in- 
ferior end  of  the  sacral  ala  and  the  upper  and  anterior  surface  of  the 
gluteus  maximus  muscle.  In  front  of  the  pyriformis  are  the  lower 
two,  and  above  it  and  in  contact  with  the  anterior  surface  of  the  sacrum 
are  the  up]>er  two  of  the  four  spinal  roots  of  the  sacral  plexus,  while 
at  the  uppermost  porticm  of  the  anterior  surface  of  the  sacrum  a  sec- 
tion of  the  lumbosacral  trunk  is  visible.  This  is  in  marked  contrast 
with  the  appearance  of  the  sacral  plexus  as  shown  in  Fig.  7,  and  illus- 
trates the  conditions  more  median  to  its  point  of  origin.  In  front  of 
the  p3'riformis  muscle  the  internal  pudic  artery  can  be  seen  making 
its  way  toward  the  ischial  spine  on  its  course  to  the  external  genitalia. 

This  completes  in  a  cursory  way  the  description  of  what  the  various 
sections  show,  and  it  only  remains  to  recapitulate  in  a  few  words  the 
changes  brought  about  by  the  presence  of  the  tumor  and  to  compare 
the  behavior  of  the  pelvic  floor  with  what  would  have  resulted  had 
the  pelvis  been  distended  l)y  a  foetal  head  late  in  labor. 

In  the  first  place,  the  specimen  gives  an  extraordinarily  accurate 
idea  of  the  extent  of  the  abdominal  and  pelvic  distention  which  may 
l)e  produced  by  the  presence  of  a  large  myoma.  Owing  to  the  fact  that 
the  nodule,  which  almost  completely  filled  the  pelvic  cavity,  arose  from 
the  posterior  surface  of  the  uterus,  the  distention  has  occurred  alto- 
gether posteriorly  to  that  organ,  with  the  result  that  it  together  with 
the  bladder  has  been  compressed  against  the  anterior  pelvic  wall.  In 
other  words,  the  distention  has  occurred  entirely  within  the  pouch  of 
Douglas.  This  has  resulted  in  a  remarkable  displacement  of  the  broad 
ligaments,  so  that  they  are  in  contact  with  the  anterior  and  lateral  wall 
of  the  pelvic  cavity  instead  of  dividing  it  into  an  anterior  and  posterior 
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segment :  the  former  has  become  obliterated  and  tlie  latter  immensely 
distended.  Owing  to  the  forward  displacement  of  the  nterns  and  of 
the  median  ends  of  the  broad  ligaments,  great  elongation  of  the  uterine 
arteries  was  necessary.  This  apparently  has  occurred  to  an  even 
greater  extent  than  was  essential,  as  is  shown  by  the  fact  that  instead 
of  entering  the  base  of  the  broad  ligament  shortly  after  they  have  been 
crossed  by  the  ureters,  the  arteries  extend  forward  almost  to  the  sym- 
physis pubis  before  so  doing,  and  at  the  same  time  have  l^ecome  un- 
usually convoluted.  Moreover,  even  though  myomata  are  in  general 
very  poorly  vascularized,  the  demands  for  the  nutrition  of  the  tumor 
liave  necessitated  an  increase  in  the  blood  supply  as  is  shown  by  the 
unusual  hypertrophy  of  the  pelvic  veins,  whicli  have  attained  a  degree 
encountered  only  in  full  term  pregnancy. 

Upon  comparing  the  changes  in  the  pelvic  floor  in  this  instance  with 
those  occurring  during  normal  pregnancy,  several  very  important 
])oints  of  difference  sliould  be  noted.  In  the  first  place,  when  the 
pelvic  cavity  is  occupied  by  the  foetal  head  late  in  the  second  stage  of 
labor  the  distention  proceeds  from  a  central  point  with  the  result 
that  tlie  cervical  canal,  togctlier  witli  the  base  of  the  lu'oad  ligament, 
becomes  expanded  outwardly  in  all  directions,  to  an  equal  extent,  so 
that  while  the  anterior  and  posterior  peritoneal  pouches  are  tempor- 
arily obliterated,  no  such  cliange  occurs  as  was  noted  in  this  instance. 
In  it  the  pelvic  tumor  lay  behind  tlie  uterus,  and  consequently,  as  it 
increased  in  size  the  posterior  pouch  became  immensely  distended, 
while  the  anterior  pouch  was  obliterated  by  the  cervix  being  pressed 
firmly  against  the  symjihysis  pul)is.  At  the  same  time  the  broad  liga- 
ments Avere  flattened  out  against  the  anterior  and  lateral  portions  of 
the  pelvic  wall  instead  of  involving  its  posterior  segments  as  well. 
The  distention  has  likewise  led  to  comparable  changes  in  the  relations 
of  the  pelvic  fascia  and  the  structures  beneath  it,  which  instead  of  be- 
ing pushed  centrifugally  outwards  from  a  common  center,  have  become 
distended  only  posterior  to  the  uterus,  with  the  result  that  the  levator 
ani  muscle  forms  a  continuous  but  thin  pelvic  diaphragm,  instead  of 
being  perforated  and  pushed  downward  and  outward  to  form  the 
lowermo.st  portion  of  the  bii'th  canal. 

Finally,  pai'ticular  attention  is  directed  to  the  unusual  picture  of 
the  anatomical  relations  which  have  been  obtained  by  the  employment 
of  oblique  sections  through  the  pelvis  parallel  to  the  superior  strait, 
ami  which  indicate  the  advantages  whicli  might  well  follow  the  use 
of  similar  sections  in  the  study  of  the  dislocation  of  the  pelvic  floor 
during  labor,  as  well  as  in  the  study  of  the  ]iart  played  by  the  basis 
of  the  broad  ligaments  in  ihe  maintenance  of  the  normal  position  of 
the  uterus  in  the  non-pregnant  Avonian. 
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DISCUSSION 

DE.  WILLIAM  E.  STUDDIFORD,  Xew  York  City. — In  the  first  place,  the 
mechanism  of  the  pressure  on  the  pelvic  floor  is  directly  opposite  from  what  we  get 
in  labor.  The  pressure  is  all  coming  from  inside  the  peritoneum  and  pressing  the 
fascia  of  the  pelvic  floor  forward  into  the  vagina  and  under  the  symphysis,  whereas 
in  labor  we  have  dilatation  of  the  cervix  and  spreading  of  the  fascia  shows  how  the 
bladder  is  pulled  upward  by  its  attachments  to  the  uterus.  The  tumor  pulls  up  the 
anterior  segment  with  the  bladder,  not  the  posterior  seg-ment,  and  instead  of  dis- 
tention of  the  fascia  which  you  get  with  dilatation  in  labor  there  is  direct  pressure 
behind  the  fascia,  instead  of  pushing  the  fascia  off  toward  the  posterior  wall  of  the 
pehis. 

One  other  thing  is  the  relation  of  the  sacral  plexus  to  the  sacroiliac  joint,  which 
will  easily  account  for  the  terrific  pain  that  many  women  get  when  we  have  ex- 
tensive lacerations  of  the  pelvic  floor  which  extend  almost  to  the  spine  of  the 
ischium.  It  shows  how  easily  some  of  the  branches  of  the  sacral  plexus  could  be 
involved  in  the  laceration.  The  cicatrix  that  forms  afterward  would  cause  extreme 
pain. 

I  am  sorry  Dr.  "Williams  cut  the  sections  the  way  he  did  from  a  physiological 
point  of  view  showing  the  relations  of  the  levator  ani  muscle,  instead  of  using  the 
symphysis  as  a  radius  and  following  the  course  of  the  genital  canal.  He  cut 
parallel  sections  so  that  we  do  not  get  cpiite  as  good  a  demonstration  of  the  levator 
ani  muscle  as  we  would  if  the  sections  had  been  cut  in  wedges,  so  to  speak,  more 
nearly  parallel  to  the  fibers,  which  would  give  better  demonstration  of  the  attach- 
ments of  the  pelvic  fascia. 

DR.  WILLIAMS  (closing). — I  will  simply  say,  when  the  illustrations  showing- 
the  cavity  of  the  i^elvis  are  drawn  we  shall  probal)ly  have  two  other  pictures  which 
will  show  satisfactorily  the  relations  of  the  levator  ani  muscle. 

I  chose  to  make  the  oblique  sections  parallel  to  the  superior  strait,  for  the 
reason  that  I  wanted  to  show  a  number  of  things  from  an  obstetrical  point  of  view, 
which  could  not  have  licen  demonstrated  had  the  sections  been  made  in  some  other 
direction.  Inspection  of  the  clear  pictures  presented  by  the  lantern  slides,  gives 
but  little  idea  of  the  difticulty  which  was  experienced  in  locating  and  identifying 
the  various  structures,  and  I  think  the  picture  we  got  of  the  sciatic  nerve  running 
in  front  of  the  sacroiliac  joint  gives  an  idea  of  it  which  very  few  of  us  had  liefore. 
The  oblique  sections  roughly  correspond  to  the  four  pelvic  planes  of  Hodge,  which 
in  the  past  contributed  so  materially  to  increasing  our  knowledge  of  pelvic  anatomy. 


THE  UTERUS  AFTER  CESAREAN  SECTION 
By  Edward  P.  Davis,  M.D. 

Pldladelphia,  Pa. 

AS  CESAREAN  section  has  become  established  as  one  of  the  stand- 
ard and  important  operations  of  obstetric  surgery,  we  have  come 
to  the  stage  of  studying,  not  only  the  best  method  of  performing  the 
operation,  but  also  the  after-history  of  patients  upon  whom  the  opera- 
tion has  been  done.  Not  only  must  the  patient  recover  from  the  oper- 
ation if  we  are  to  be  successful  and  her  child  also  survive,  but  she 
must  be  left  in  such  a  condition  that  if  her  pelvis  is  of  sufficient 
size,  she  may  give  spontaneous  birth  after  a  subsequent  pregnancy. 
Another  problem  which  enters  the  field  of  cesarean  section  is  the 
question  of  birth  control.  Cesarean  section  is  often  performed  for 
conditions  which  make  spontaneous  labor  on  the  part  of  the  patient 
impossible  if  a  living  child  is  to  be  secured.  Unless  the  pregnancy 
for  Avhich  the  first  operation  is  done  is  to  be  the  last,  each  succeeding 
pregnancy  means  additional  danger.  Must  each  cesarean  operation 
terminate  in  sterilization,  or  has  the  patient  a  fair  prospect  if  the 
pelvis  is  sufficiently  large,  of  being  successful  in  spontaneous  labor 
in  subsequent  pregnancies?  In  addition  to  this  problem,  birth  con- 
trol presents  itself  in  another  phase.  The  obstetrician  is  often  called 
upon  to  treat  multipar^e  who  are  near  the  final  limit  of  healthy  child- 
bearing.  Many  of  these  are  women  in  straitened  circumstances,  who 
have  as  many  and  some  of  them  more  children  than  they  can  properly 
rear.  Many  have  reached  the  stage  of  physical  degeneration  where 
future  pregnancies  will  become  progressively  dangerous.  Under  these 
conditions,  may  not  the  performance  of  cesarean  delivery  be  followed 
by  sterilization?  This  is  to  be  so  done  as  to  remove  practically  all 
of  the  pelvic  generative  organs,  hasten  a  menopause  and  relieve  the 
woman  of  the  dangers  of  disease  which  often  arise  after  the  age  of 
child-bearing.  The  condition  of  the  uterus  in  these  patients  is  an 
important  factor  in  deciding  these  questions.  Where  sterilization  is 
not  effected  and  the  patient  elects  a  possible  future  pregnancy  the 
method  of  suture  of  the  uterus  is  of  paramount  importance.  The 
writer's  paper  is  based  upon  his  experience  in  these  matters,  and  he 
M'ould  endeavor  to  show  the  actual  condition  of  the  uterine  muscle 
after  cesarean  operation. 

Much  attention  has  recently  been  called  to  the  danger  of  rupture 
of  the  uterine  scar  after  cesarean  section.  "We  are  noAv  familiar  with 
the  statistics  of  Holland  and  with  the  review  which  British  obstetri- 
cians have  given  to  the  subject  of  cesarean  section.     From  this  eon- 
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tribution  to  the  literature  of  the  subject  it  may  be  concluded  that 
where  catgut  is  used  to  close  the  uterine  muscle  in  cesarean  section, 
that  there  is  danger  of  rupture  in  subsequent  pregnancy  of  about 
4  per  cent.  This  is  true  in  cases  where  the  classic  celiohysterotomy 
has  been  done.  Where  silk  has  been  used  the  danger  of  rupture  is 
less,  Mobile  it  is  thought  that  the  ideal  suture  material  would  be  silk- 
worm gut. 

To  understand  the  causes  which  lead  to  rupture  of  the  uterine  scar 
after  cesarean  section,  one  must  revert  to  the  conditions  normally 
present  after  the  uterus  is  emptied.  By  autolysis  the  uterus  under- 
goes rapid  diminution  in  size,  bulk  and  area.  Intermittent  contraction 
and  retraction  of  the  uterine  muscle  is  essential.  If  to  this  activity 
there  be  added  the  destructive  agency  of  bacteria,  greater  in  number 
than  those  normally  found  in  the  uterus,  and  if  these  bacteria  gain 
unusual  access  to  the  placental  site,  an  infective  process  is  added  to 
autolysis.  The  result  of  these  processes  is  to  soften  the  uterine  muscle, 
cause  its  more  or  less  rapid  absorption,  and  where  infection  is  present, 
to  have  bacteria  reproducing  these  constantly,  and  finding  their  way 
along  lymphatics  to  adjacent  tissues.  The  resistance  of  these  tissues 
results  in  the  formation  of  adhesions,  and  if  the  infective  process 
bursts  through  these,  fistulae  may  develop. 

A  suture  material  placed  in  such  an  organ  as  the  uterus  will  dis- 
appear through  the  action  of  cellular  elements,  unless  it  be  impervious 
and  resisting.  Hence  if  the  uteri  be  examined  where  silk  has  been 
used  in  closing  and  infection  has  not  developed,  no  trace  of  the  silk 
may  be  found.  Catgut  disappears  much  more  rapidly  with  the  un- 
fortunate addition  of  the  rapid  loosening  of  the  knot  in  the  suture. 
From  this  cause  fatal  postpartum  hemorrhage  has  developed.  Where 
infection  occurs  the  natural  absorption  is  prevented,  the  stitchknot 
becomes  a  foreign  body,  and  as  bacteria  make  their  way  through  the 
tissues,  a  fistula  is  formed  through  v\diich  the  foreign  body  may  be 
expelled. 

While  the  choice  of  suture  material  is  important,  we  know  that  in 
the  classic  operation  the  efficient  and  accurate  closure  of  the  uterine 
muscle  is  indispensable;  while  methods  of  operation  may  differ,  this 
must  be  accomplished. 

It  is  a  general  principle  of  surgery  that  rapid  and  complete  union 
in  wounds  is  not  to  be  expected  in  patients  whose  general  condition 
and  power  of  resistance  are  greatly  vitiated.  This  holds  good  in 
cesarean  section,  and  the  obstetrician  may  be  called  upon  to  effect 
delivery  in  cases  where  the  general  condition  of  the  patient  is  so 
bad  that  it  is  unsafe  to  suture  the  uterus  and  allow  it  to  remain.  This 
would  limit  the  choice  of  operation  to  embryotomy  or  hysterectomy. 
Not  only  could  prompt  and  successful  union  not  be  expected  but  should 
a  subsequent  pregnancy  develop  such  a  condition  renders  anv  form 
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of  delivery  especially  dangerous.  Kupture  of  the  uterus  may  occur 
during  embryotomy,  version  or  any  manipulation  where  the  mem- 
branes have  long  been  ruptured,  and  the  uterus  has  contracted  and 
retracted  upon  the  body  of  the  child. 

Cesarean  section  by  incision  through  the  lower  uterine  segment  is 
said  by  those  who  practice  it  to  be  less  dangerous  for  subsequent  preg- 
nancy. Our  experience  is  not  up  to  the  present  time  sufficient  with 
this  operation  to  justify  accurate  comparison  with  the  older  and 
classic  section.  So  far  as  the  experience  of  the  writer  is  concerned, 
he  has  on  several  occasions  operated  upon  patients  upon  whom  the 
operation  by  the  low  incision  had  previously  been  done.  In  two  of 
these  cases  adhesions  had  formed  so  dense  and  resisting  as  to  render 
the  action  of  the  uterus  in  labor  inefficient  and  delayed,  preventing  a 
proper  presentation  and  making  inevitable  the  second  delivery  by 
section.  It  is  greatly  to  be  hoped  that  this  method  of  operating  may 
ultimately  prove  of  definite  advantage,  both  at  the  time  of  operation 
and  in  the  patient's  subsequent  history. 

The  writer  has  had  several  opportunities  to  examine  the  uterine 
scar  after  the  classic  cesarean  section.  The  second  delivery  of  these 
patients  was  accompanied  by  hysterectomy;  and  hence  the  body  of 
the  uterus  was  available  for  study.  All  of  these  patients  had  been 
operated  upon  by  the  same  method,  namely,  the  turning  out  of  the 
uterus  from  the  abdominal  cavity,  incision  through  the  expulsive 
segment,  the  emptying  of  the  uterus  and,  in  suspected  cases,  packing 
of  the  cavity.  Uterine  muscle  was  closed  by  buried  silk  sutures,  the 
peritoneal  covering  of  the  uterus  with  catgut.  In  none  of  these  cases 
had  septic  infection  developed  after  the  first  operation.  In  those 
who  are  allowed  to  remain  in  the  Maternity  sufficiently  long,  a  very 
fair  degree  of  convalescence  has  been  obtained.  These  five  patients 
were  married  Caucasian  women,  the  wives  of  artisans,  caring  for 
their  children  and  doing  the  housework.  They  belong  to  that  class 
of  persons  in  the  community  upon  whom  the  burden  of  life  falls 
especially  heavily.  In  none  of  them  was  there  evidence  of  syphilis, 
alcoholism  or  other  especially  complicating  features.  The  cases  are 
as  follows: 

Case  1. — White,  aged  30.  Cesarean  section  eight  years  previously  by  my- 
self, by  the  method  described.  The  child  lived  for  six  months,  dying  from  some 
cause  not  clearly  stated.  Five  years  after  this  the  patient  had  twins  by  spoa- 
taneous  labor.  She  was  admitted  to  the  Philadelphia  General  Hospital  in  the 
service  of  Dr.  E.  A.  Schumann  and  found  to  be  pregnant  about  eight  months. 
Blood  pressure  154-68,  pulse  122.  Pelvic  measurements  practically  normal  but 
patient  was  very  obese  and  examination  was  difficult.  There  was  no  engage- 
ment of  the  presenting  part.  Urine  showed  albumin  and  casts,  and  there  was 
marked  swelling  of  the  legs.  The  membranes  ruptured  early  and  a  feeble  at- 
tempt at  labor  developed  with  the  head  presenting.  Supravaginal  hysterectomy 
was  performed  by  Dr.   Schumann   and   very   extensive   adhesions  found   between 
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bowel,  onicutum  and  anterior  uterine  surface.  The  child  did  well  after  birth. 
The  patient's  convalescence  was  complicated  by  nephritis  and  superficial  wound 
infection. 

On  examining  the  body  of  the  uterus  removed  there  was  a  poorly  defined 
furrow  on  the  anterior  fundal  surface  marking  the  line  of  incision  at  the  first 
cesarean  section.  Microscopic  examination  of  this  area  showed  in  the  line  of 
the  scar,  loose  connective  tissue  and  a  highly  vascular  condition  with  widely 
dilated  blood  vessels.  In  the  uterine  muscle  adjacent  to  the  scar  the  muscle 
bundles  were  placed  irregularly  in  the  vicinity  of  the  scar.  The  scar,  however, 
was  sound   and  was  holding  firmly. 

C.\SE  2.— Aged  41,  married  at  19,  who  had  had  nine  pregnancies,  two  of  which 
ended  in  abortion.  In  1914  the  writer  had  performed  section  upon  this  patient 
and  since  then  she  had  one  child  born  by  forceps.  A  section  was  done  for 
placenta  previa  and  followed  by  uninterrupted  and  normal  recovery.  The  pa- 
tient had  come  to  the  Clinic  of  the  Jefferson  Hospital  complaining  of  malaise 
and  showing  old  lacerations  and  relaxations.  She  had  been  fairly  nourished  but 
had  suffered  from  more  or  less  privation  and  poverty.  Dr.  Anspach  performed 
trachelorrhaphy,  anterior  and  posterior  colporrhaphy,  excision  of  the  adherent 
omentum,  release  of  adhesions  and  supravaginal  hysterectomy.  The  body  of  the 
uterus  taken  from  this  patient  was  apparently  normal.  There  was  a  moderate 
degree  of  subinvolution  and  on  microscopic  examination  sections  taken  trans- 
versely across  the  anterior  surface  of  the  uterus  and  across  the  scar,  showed 
everywhere  a  muscle  wall  practically  normal  in  appearanace.  There  was  some  slight 
hypertrophy  of  the  muscular  tissues.  Blood  vessels  were  large  and  numerous,  but 
at  no  place  could  scar  tissue  be  seen.  The  endometrium  showed  in  some  portions 
cystic  endometritis  and  one  small  area  of  decidual  tissue  was  seen.  The  specimeji 
gave  no  evidence  of  an  operative  scar.  This  case  illustrates  the  fact  that  a  multi- 
para, under  worse  than  average  conditions  of  nutrition  and  hygiene,  subjected  to 
abdominal  cesarean  section  for  placenta  previa,  made  a  complete  anatomical  and 
physiological  recovery,  giving  birth  subsequently  to  a  child  with  the  help  of  forceps 
and  required  operation  only  to  repair  the  lacerations  and  injuries  following  de- 
livery through  the  vagina. 

Case  3. — Multipara,  aged  29,  who  previously  had  five  labors  including  one 
forceps  delivery  and  one  cesarean  section  for  placenta  previa.  This  patient  was 
in  the  out-patient  service  under  the  care  of  senior  students  and  instructors.  She 
went  into  spontaneous  labor  and  continued  for  a  short  time  when  progress  ceased. 
There  was  a  breech  presentation  but  the  condition  seemed  favciable  for  spontaneous 
birth.  She  beanie  unduh-  restless  with  difficulty  in  breathing  but  without  shock. 
She  had  vague  abdominal  pain  without  bleeding.  On  palpating  the  abdomen  it 
seemed  as  if  a  portion  of  the  child  could  be  felt  with  unusual  ease  through  the 
abdominal  wall,  it  was  suspected  that  rupture  of  the  uterus  was  developing. 
The  patient  was  brought  by  ambulance  to  the  Maternity  and  abdomen  opened  as 
soon  as  possible.  There  were  no  adhesions  but  at  the  upper  extremity  of  the  scar 
the  tissue  of  the  uterine  fundus  had  ruptured.  The  head  of  the  fetus  was  pro- 
truding and  the  slioulders  had  partially  emerged  from  the  uterus.  Membranes 
were  unruptured.  The  child,  a  female,  weighing  seven  pounds  was  dead.  Hyster- 
ectomy was  performed  with  dropped  stump  without  drainage,  the  mother  making  a 
good  recovery  and  leaving  the  Maternity  in  twenty  days. 

It  is  interesting  in  this  case  to  note  that  rupture  did  not  occur  through  the 
scar,  but  beginning  at  the  upper  extremity  of  the  scar  the  rupture  extended  through 
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Fig.  1. — Case  1.  Mrs.  S.  Section  from  cesarean  uterus  taken  transversely  across  anterior 
surface,  showing  myometrium  practically  normal,  numerical  hypertrophy  of  slight  degree 
and    blood   vessels   large    and    numerous ;    no    trace    of   scar. 
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Fig.    2. — Case    1.      Mrs.    S.    Cesarean   uterus    with   norma!   uterine    muscle   and    no   trace    of   scar. 

the  fundus.  Evidently  a  process  of  autolysis  had  developed  which  had  greatly 
softened  the  uterine  muscle  at  this  point,  possibly  the  pressure  of  the  fetal 
head  had  something  to  do  witli  this  result.  So,  far  from  the  scar  being  the  weakest 
place  in  the  uterus,  it  was  evidently  stronger  than  the  tissues  at  the  fundus. 
Microscopic  examination  showed  thinned  out  and  torn  muscle  fibers  with  several 
small  hemorrhages  into  the  muscle  substance. 
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Fig.    3. — Case    2.      Mrs.    V.      Section    tliiough    uterine    scar    showing    a    group    of    widely    dilated 

blood    vessels. 


Fig.    4. — Case  2.      Mrs.    V.      Section   through    uterine   scar   showing   irregular   placing   of   muscle 
bundles   with    increased   muscularity. 

Case  4. — A  Polish  woman  who  liad  lost  several  children  in  dilBcult  labors  and 
had  been  delivered  by  abdominal  cesarean  section  because  of  disproportion  and 
failure  of  mechanism  in  labor.  She  was  brought  in  after  a  number  of  hours  of 
labor  with  examinations  made  by  others  than  the  Staff  of  the  Maternity.  During 
her  convalescence  from  section  she  had  some  elevation  of  temperature  but  nothing 
which   indicated   a   severe   septic   process.     She   had   reached   the   last   week   of   her 
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Fig.    5. — Case    3.       Mrs.     C.       Section    at    edge    nf    uterine    rupture    showing    thinned    out    and 

torn    muscle   fibers. 


*  ^^ 


l.-jg     6. Case    3.      Mrs.    C.      Section    near    line    of    rupture    of    uterus,    showing    thinned    out 

muscular  bundles  with  several  small  hemorrhages. 

convalescence  when  her  husband  insisted  uj'on  taking-  her  home  against  the  advice 
of  the  medical  staff.  About  two  years  afterward  she  returned  in  the  pregnant 
condition  in  very  bad  physical  state.  She  had  been  habitually  overworked  and 
underfed  and  although  ordinarily  a  stout  woman,  her  tissues  were  exceedingly 
flabby  and  lacking  in  tone.  She  was  told  that  she  must  come  into  the  Maternity 
early  in  the  last  month  of  her  pregnancy  to  receive  appropriate  treatment  with  the 
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Fig.    7.- — Case    4.      Mrs.    M.    O.    H.      Rupture    of    cesarean    uterus    in    beginning    labor,    marked 
fatty   degeneration   and   atrophy   of   uterine   wall. 


Fig.    8. — Case    4.      Mrs.    M.    O.    11.      Ru[)tured    cesarean    uterus,    marked    fatty    degeneration    with 
atro;)hy    of    uterine    muscle    and    occlusion    ui    ve=scls. 


hope  of  avoiding  further  operation.  This  the  patient  promised  to  do  but  her  hus- 
band prevented  her  from  coming  as  he  wished  her  to  do  the  house  work  at  home. 
She  was  brought  to  the  Maternity  by  a  physician  who  had  been  called  to  attend 
her.  The  patient  had  been  taken  in  labor  and  after  a  few  pains  developed  serious 
shock  with  some  heniorrliage.  The  physician  who  saw  her  at  the  house  diagnos- 
ticated  rupture   of   the   uterus   and   brougiit   her   immediately   to   the   hospital.     On 
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Fig.   9. — Case  4.     Mrs.    M.    O.   H.      Rupture  of  cesarean  uterus   in  beginning  labor   from   fatty 
degeneration    of   uterine   muscle.      Vessels   occluded,    "moth    eaten"   appearance. 


Pig,    10. — Case    5.      Mrs.    M'.    I.    T.      Cesarean    uterus,    to.xemia,    fibrosis   and    atrophy   of   uterine 

muscle. 

examination  the  patient  was  profoundly  shot-ked,  fetus  could  be  clearly  made  out 
in  the  abdomen.  An  emergency  section  was  done  as  soon  as  possible,  so  desperate 
was  the  patient's  condition,  that  all  that  could  be  done  was  extract  the  fetus  and 
appendages  when  the  patient  died,  the  child  was  dead.  Examination  of  the  uterine 
body  showed  fibrosis  uteri,  atrophy  of  the  uterine  muscle  with  marked  fatty  de- 
generation. 
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Fig.    11. — Case    5.       Mrs.    M.    I.    T.      Cesarean    uterus,    toxemia,    thickening    of    blood    vessels, 

fibrosis    and   atrophy. 


.^d^ 


Fig.   12. — Case  5.   Mrs.   M.   I.   T.      Cesarean   uterus,  toxemia,   fatty  degen-ration   of  uterine   muscle. 

Case  5. — A  multipara  aged  about  43,  who  liad  given  birth  to  several  children 
spontaneously  and  had  been  the  main  support  for  some  years  of  her  family.  Her 
husband  had  been  in  ill  health  and  she  had  succeeded  in  rearing  her  children 
well  and  earing  for  the  family.  A  section  had  been  done  several  years  previous 
for  placenta  previa  followed  by  complete  recovery.  The  patient  came  to  the 
Maternity  in  a  highly  toxic  condition,  the  urine  showed  albumin  and   easts,  blood 
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Fig.     13. Case    5.       :Mrs.    M.     I.    T.       Cesarean    uterus,    toxemia,    infiltration    of    leucocytes    at 

junction   of  placenta  and  uterine   wall. 
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pj„     14 Case    5.      Mrs.    M'.    I.    T.      Cesarean    uterus,    to.xemia,    marked    thickening    of    blood 

vessels. 

pressure  abnormal.  The  patient  was  poorly  nourished  and  she  and  her  husband 
requested  that  with  the  delivery  of  the  child  sterilization  should  be  performed. 
She  was  accordingly  delivered  by  elective  section  without  labor,  followed  by  supra- 
vaginal hysterectomy,  removal  of  the  tubes  and  ovaries  and  appendix.  During 
the   operation  the  patient   received  an   intravenous   saline   transfusion   and   passed 
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tig.     15. — Case    5.      Mrs.    M.    I.    T.       Cesarean    uterus,    toxemia,    infiltration    of    leucocytes    at 
junction    of   uterus   and   placenta. 


Fig.    16. — Case    3.      Mrs.    M.    I.    T.      Cesarean    uterus,    to.xemia,    uterus    and    placenta,    cellular 

infiltration. 


through  the  operation  in  very  fair  condition.  Ahout  eight  hours  after  she  was 
taken  with  sudden  and  severe  dyspnea  with  great  distress,  from  which  she  rallied 
under  stimulation.  Immediately  following  tlie  right  arm  and  hand  became  swollen, 
dark  in  color  and  cold,  external  heat  was  at  once  applied  but  dry  gangrene  de- 
veloped in  the  thumb,  index  and  portions  of  the  second  finger  of  the  right  hand. 
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Fig.    17.— Case    5.      Mrs.    M.    I.    T. 


Cesarean    uterus,    toxemia,    placenta    showing    fibroblastic 
proliferation. 


1-ig.    18. — Case    5.      Mrs.    M'.    I.    T.      Cesarean    uterus,    toxemia,    placenta    showing    occlusion    of 

vessels,   fibroblastic  changes. 

The  patient  went  through  a  tedious  but  very  fair  recovery.  She  was  seen  in 
consultation  by  a  surgeon  and  by  an  anatomist.  The  circulation  in  the  arm  be- 
came re-established  and  in  the  greater  portion  of  the  hand.  She  v\as  transferred 
to  the  surgical  department  where  the  gangreous  portions  of  the  thumb  and  fingers 
were  amputated.     Although  crippled  by  the  condition  of  the  hand  the  patient  is 
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Fig.    19. — Case   5.      Mrs.   M.    I.   T.      Cesarean   section,   placenta   showing   marked   fibrous   change. 
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Fig.    20. — Case    5.      Mrs.    M.    I.    T.      Cesarean   uterus,    toxemia,    fetal    liver   normal. 


able  to  be  about  and  do  considerable  work.  The  pelvic  condition  is  good.  Her 
child  did  not  long  survive  delivery  and  died  apparently  from  inanition. 

The  specimen  in  this  case  was  sent  to  the  pathologist  without  diagnosis  and 
no  clinical  history  was  appended  and  this  point  is  of  interest  as  will  later  be- 
come apparent. 

On  microscopic  examination  of  the  tissues  fibrosis  uteri  with  atrophy  of 
muscle  bundles  was  found  but  the  blood  vessels  in  the  uterus  and  in.  the  placenta 
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and  the   tissues  at   the   junction   of   the   placenta    and   uterus   sho-sved   gi-eat   thick- 
ening in  the  Trails,  and  a  very  abundant  infiltration  with  round  cells. 

The  pathological  condition  -was  that  of  marked  toxemia  and  the  pathologist 
knowing  nothing  of  the  previous  history,  strongly  suspected  syphilis.  Accord- 
ingly a  very  thorough  search  was  made  for  the  spirochaeta  and  this  search  was 
unsuccessful.  The  Wassermann  reaction  in  the  patient  had  been  negative.  The 
case  is  a  most  interesting  example  of  the  condition  of  the  uterus  in  advanced 
toxemia.  Grafted  upon  the  fibrosis  uteri  and  atrophy  of  muscle  bundles  which 
develops  in  poorly  nourished  multiparae,  we  have  the  evidence  of  occlusion  of 
blood  vessels  and  extensive  round  cell  infiltration.  The  liver  of  the  fetus  was 
normal  and  there  was  no  reason  w^hatever  to  suspect  a  specific  element  in  the 
case. 

These  cases  illustrate  the  following  facts  of  considerable  clinical 
importance : 

The  method  of  performing  cesarean  section  in  the  first  operation 
on  these  patients  consisted  in  closing  the  uterine  muscle  with  silk 
and  peritoneal  tissue  with  catgut.  Cases  that  had  been  examined 
outside  of  hospital,  had  been  long  in  labor  and  brought  in  as  emer- 
gency cases,  were  further  treated  by  packing  the  uterus  with  iodo- 
form gauze  with  the  hope  of  averting  serious  hemorrhage  and  in- 
fection.    This  method  was  successful. 

So  far  as  rupture  of  the  uterus  in  subsequent  labor  is  concerned, 
in  one  case  the  uterine  muscle  ruptured  but  the  scar  remained  firm 
and  was  stronger  than  the  uterine  muscle.  In  the  second  case,  the 
uterus  was  the  site  of  such  fatty  degeneration,  that  extensive  rupture 
occurred  as  soon  as  labor  began.  This  patient  was  given  no  oppor- 
tunity to  recover  from  her  previous  section  and  she  was  denied  the 
benefit  of  hospital  care  during  the  last  month  of  her  pregnancy. 

In  all  of  these  multipara  the  degenerative  processes  which  inevi- 
tably occur  in  multiparae  without  proper  care  in  their  pregnancies  and 
labors  was  present,  namely,  fibrosis  uteri  and  atrophy  to  some  extent 
of  muscular  tissues.  In  the  patient  toxic  at  the  time  of  operation, 
fibrosis  and  atrophy  were  present  but  in  addition  we  have  the  occlu- 
sion of  blood  vessels  by  emboli  and  thrombi  and  marked  round  cell 
infiltration  at  the  junction  of  the  placenta  and  uterus.  The  multiple 
embolism  in  the  case  of  a  toxemic  patient  is  an  unusual  but  natural 
illustration  of  the  pathology  of  toxemia. 

The  -writer  believes  that  in  this  class  of  cases  the  evidence  he  pre- 
sents strengthens  the  arguments  for  birth  control  by  elective  hys- 
terectomy at  term.  These  women  had  born  children  with  difficulty  and 
had  done  their  utmost  to  rear  these  children  at  the  expense  of  their 
own  health  and  in  one  instance  at  the  expense  of  life.  Under  these 
conditions  and  circumstances,  the  writer  believes  that  such  patients 
should  be  spared  the  dangers  of  further  parturition  by  elective  hys- 
terectomy, no  more  practical  application  of  birth  control  can  be  sug- 
gested.   It  should  be  the  aim  of  obstetric  science  to  relieve  a  mother 
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who  has  done  at  least  her  share,  from  danger  to  her  own  life  and 
also  the  risk  of  possible  degenerative  disease  in  the  genital  tract. 

DISCUSSION 

DR.  WILLIAM  E.  STUDDIFORD,  New  York  City.— I  would  like  to  take  up  the 
question  of  the  cesarean  section  scar  and  what  it  will  stand  in  the  presence  of  a 
second  preg-nancy.  Of  course,  if  we  have  an  absolute  indication,  a  second  cesarean 
section  is  always  indicated,  but  in  these  days,  when  cesarean  section  is  done  for 
many  other  conditions,  when  it  is  possible  for  a  woman  to  have  a  child  by  normal 
labor,  the  question  of  the  strength  of  the  cesarean  sear  is  important.  I  notice  in 
Dr.  Davis'  abstract  he  has  given  first  place  to  the  question  of  suture  of  the  uterus, 
next  the  question  of  sepsis  as  an  indication  of  the  strength  of  the  scar.  I  believe 
there  is  one  other  element  that  should  be  added  of  which  little  note  is  made  in  the 
literature,  and  that  is  the  question  of  the  location  of  the  incision  in  the  uterus. 

As  you  look  over  the  literature  of  cesarean  scars  and  ruptures,  you  will  find  In 
many  cases  where  rupture  has  occurred  it  has  been  through  a  fundal  sear.  Tliis 
was  one  reason  for  the  giving  up  of  the  transverse  incision. 

In  the  past  five  or  six  years  I  have  seen  three  cases  of  rupture  following  cesarean 
section,  and  in  every  one  of  these  the  incision  was  either  made  at  the  fundus  or 
away  from  the  median  line,  usually  an  oblique  incision  extending  through  the  left 
horn  of  the  uterus  down  through  the  middle  of  the  uterus,  probably  because  the 
operation  was  rapidly  done,  and  no  attempt  made  to  rectify  the  rotation  of  the 
uterus  to  the  right.  I  also  think  one  reason  for  the  failure  to  obtain  a  firm  cesarean 
scar  in  the  uterus,  especially  in  cases  performed  after  prolonged  labor,  is  due  to  the 
marked  thickening  of  the  fundal  muscle;  that  is,  as  the  uterus  retracts  the  fundus 
becomes  very  much  thickened,  and  if  there  is  no  advance  of  the  child,  there  is  a 
thinning  out  of  the  lower  and  intermediate  segments.  Usually  the  uterus  in  that 
case  is  drawn  forward,  so  that  if  the  high  incision  is  made  in  the  abdomen,  the 
incision  in  the  uterus  is  apt  to  be  made  posterior  to  the  fundus.  If  such  a  uterus 
is  sutured  after  the  child  is  born,  the  uterine  muscle  is  drawn  together  and  sutured 
when  it  is  in  tense  retraction,  with  thinned  out  lower  and  intermediate  segments, 
with  the  result  that  as  the  uterus  undergoes  involution  and  the  muscle  readjusts 
itself,  the  sutures  in  the  thickened  portion  of  the  muscle  begin  to  loosen  up.  This 
produces  a  separation  of  the  edges  of  incision,  especially  of  its  inner  portion,  while 
the  peritoneal  edges  of  the  incision  unite  promptly,  not  being  under  so  much  strain. 
Many  of  the  bad  results  found  on  secondary  operation  are  probably  due  to  the 
relaxation  of  the  sutures  occurring  in  thick  retracted  muscle  shortly  after  operation. 

The  same  thing  applies  to  the  use  of  pituitriu  at  the  time  of  the  cesarean  opera- 
tion. If  you  give  pituitrin  before  the  uterus  is  opened,  you  will  find  that  you  get 
marked  contraction  of  the  uterus,  and  by  the  time  the  sutures  are  in  place  and  tied, 
the  uterus  begins  to  relax,  with  the  result  you  have  some  loosening  of  the  suture 
line  along  the  course  of  the  incision.  I  have  had  a  chance  to  test  this  out  several 
times  this  winter,  withholding  pituitrin  until  the  uterus  was  sutured.  Soon  after 
injection  was  made  a  tremendous  tension  could  be  observed  along  the  course  of  the 
scar.  The  reverse  of  this  holds  equally  well  if  you  suture  the  uterus  while  the 
pituitrin  is  active.  As  the  effect  diminishes,  the  suture  line  relaxes,  and  there  is  a 
possibility  of  having  hemorrhage  between  the  sutured  surfaces  resulting  in  a  badly 
healed  uterine  scar.  I  think  many  of  these  cases  we  have  called  sepsis  are  really 
due  to  a  separation  of  the  scar  on  the  interior  of  the  uterus  caused  by  such  con- 
ditions of  the  uterine  mucosa.  The  external  layer  of  muscles  and  peritoneum  is 
brought  together,  as  a  rule,  by  a  special  line  of  suture,  and  we  know  the  peritoneum 
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heals  rapidly,  ■with  the  result  you  get  healing  of  the  external  surface  and  a  separa- 
tion of  the  muscles  ou  the  interior  of  the  uterus. 

I  believe  that  Sanger  was  right  in  his  location  of  the  incision  in  the  uterus  in 
the  midline,  in  the  intermediate  segment  of  the  uterus,  and  should  not  extend  into 
the  fundus  or  into  the  cervix,  and  if  the  incision  is  made  at  that  point  the  bleeding 
is  usually  reduced  to  the  minimum,  as  Dr.  Sampson's  pictures  of  injection  of  the 
uterine  circulation  show  an  anemic  area  in  the  midline.  There  will  be  very  little 
bleeding  even  when  the  j)lacenta  presents  at  the  site  of  the  incision.  If  the  suture 
is  made  as  the  uterine  muscle  retracts,  there  will  be  tightening  of  the  sutures  and 
not  relaxation  with  arrest  of  hemorrhage  and  separation  of  the  muscle  layers. 

DR.  J.  WHITRIDGE  WILLIAMS,  Baltimore,  Maryland.— I  must  confess  I 
could  not  follow  all  of  Dr.  Davis'  conclusions.  I  think  that  is  partly  due  to  the 
fact  that  some  of  his  sections  were  so  thick  that  they  obscured  all  detail  of  struc- 
ture, so  I  shall  not  discuss  that  pliase  of  the  paper  except  as  it  applies  to  the  last 
ease.  As  I  understood  it,  Dr.  Davis  stated  that  the  placenta  showed  histologic  evi- 
dence of  the  existence  of  toxemia.  From  my  experience  I  should  not  say  that  it 
does,  as  I  am  not  accjuainted  with  any  characteristic  placental  lesions  in.  this  condi- 
tion. Furthermore,  I  would  say  that  the  lesions  described  by  Mm  were  such  as  may 
occur  in  any  placenta  and  are  not  necessarilj'  associated  with  toxemia. 

The  matter  of  the  cesarean  scar  is  one  in  which  I  have  been  much  interested  for 
a  number  of  years. 

"Within  the  past  few  mouths  Dr.  Thomas  O.  Gamble,  of  Albany,  and  who  was 
formerly  on  my  staif,  published  all  of  our  material,  comprising  23  uteri  which  had 
been  removed  at  the  second  or  third  cesarean  section,  and  his  findings  were  similar 
to  those  of  Dr.  Studdiford.  In  the  majority  of  cases  of  rupture  the  accident  is  due 
to  an  imperfect  scar,  and  in  many  cases  one  can  get  a  clear  history  of  infection 
following  the  original  section.  There  is  no  doubt  that  tire  secret  of  preventing 
rupture  lies  in  suturing  the  uterine  incision  correctly,  and  I  agree  with  Dr.  Studdi- 
ford that  the  higher  up  you  go  the  greater  danger  there  is  for  the  woman.  I  make 
my  incision  below  the  umbilicus,  and  suture  the  uterus  in  two  layers.  The  first, 
which  consists  of  interrupted  sutures,  takes  in  the  greater  part  of  the  uterine  muscle, 
but  does  not  come  to  the  peritoneal  surface.  After  the  knots  are  tied  and  cut,  they 
are  buried  by  means  of  a  continuous  suture  which  brings  together  the  superficial 
layer  of  muscle  and  the  peritoneum.  Our  results  have  been  very  satisfactory  in- 
deed, as  we  have  had  only  a  single  rupture  in  over  fifty  pregnancies  following  pre- 
vious sections,  and  that  occurred  in  a  woman  who  was  profoundly  infected  at  the 
first  section. 

Apparently  the  bleeding  is  no  greater  wlien  the  placenta  is  inserted  anteriorly, 
and  the  results  in  subsequent  pregnancies  are  equally  good. 

DR.  RUDOLPH  W.  HOLMES,  Chicago,  Illinois. — Many  years  ago  a  member 
of  our  Society  reiterated  the  assertion  that  the  danger  of  rupture  entirely  de- 
pended upon  the  man  who  made  the  suture  primarily.  I  did  a  section  on  a  woman 
who  later  had  a  spontaneous  labor.  About  a  year  after  this  easy  labor  she  was 
brought  to  the  hospital  moribund.  She  died  before  operation.  She  was  at  term,  in 
labor,  with  a  rupture  which  occurred  in  the  tissues  directly  contiguous  to  the  scar, 
the  latter  being  trabeculated.  I  believe,  even  a  mild  infection  may  be  responsible 
for  such  an  accident,  but,  catgut  which  has  not  been  adequately  hardened  may  be 
equally  responsible;  also,  stitches  which  are  tied  too  tightly  may  cause  an  anemia 
of  the  tissues  which  degenerates  them,  and  may  be  the  cause  of  the  rupture  just 
beyond  the  scar.  I  have  done  11  repeated  sections,  and  one  was  a  repeated  section 
on  a  woman  done  elsewhere.     There  were  24  children  born  by  sections,  namely,  two 
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had  three  sections.  All  had  perfect  scars.  In  one  there  was  no  vestige  of  the  old 
scar.  In  another  it  was  hardly  visible.  The  rest  had  a  roughening  of  the  peri- 
toneum which  determined  the  location  of  the  old  incision.  In  all  the  integrity  of  the 
entire  thickness  of  muscle  was  perfect.  I  have  been  given  to  understand  that  one 
of  my  patients  was  later  delivered  by  forceps,  and  the  uterine  cavity  palpated,  which 
showed  the  presence  of  a  crease  on  the  mucous  surface. 

Eupture,  I  Ijelicve,  is  due  to  an  infection,  mild  though  it  may  be,  during  the 
cesarean  convalescence.  Secondly,  an  important  item  is  that  the  stitches  shall  not 
be  too  tightly  tied.  Tliirdly,  the  catgut  should  be  20-40  day  chromic  gut,  otherwise 
absorption  will  be  too  rapid.  Finally,  the  sutures  should  be  so  applied  that  there 
are  no  dead  spaces.  It  is  a  mistake  to  employ  continuous  sutures,  for  the  suture 
will  loosen  during  the  time  of  retraction  of  the  uterus. 

DR.  DAVIS  (closing). — I  fully  agree  with  Dr.  Studdiford  concerning  the  high 
incision.  I  did  not  take  up  the  incision  through  the  lower  uterine  segment,  because, 
so  far  as  I  know,  we  have  not  as  yet  sufficient  data  to  determine  the  frequency 
of  rupture.  I  have  operated  on  cases  that  had  been  operated  on  by  incision  through 
the  lower  uterine  segment.  In  two  cases  there  were  many  and  dense  adhesions 
existing  between  the  contiguous  tissues  and  the  uterus. 

It  is  interesting  to  note  that  one  operator  recommends  making  a  transverse  inci- 
sion across  the  lower  segment,  and  the  two  tiap  operation  is  the  most  recent  effort 
to  avoid  rupture  of  the  scar  and  to  limit  the  spread  of  infection. 

There  is  no  question  that  the  incision  in  the  uterus  should  be,  as  Dr.  Studdiford 
has  said,  in  the  center  and  never  near  the  fundus.  I  prefer  to  examine  the  entire 
uterus  carefully  before  making  an  incision  and  I  extend  the  incision  with  reference 
to  the  contour  of  the  uterus,  always  avoiding  the  upper  portion.  In  suturing  the 
cesarean  uterus  we  should  wait  for  retraction,  and  not  suture  the  uterus  during  the 
initial  and  very  active  period  of  contraction  of  the  uterine  muscle.  That  I  think  is 
a  very  important  thing  to  remember. 

Whether  we  shall  have  no  ruptures  if  we  continue  to  operate  through  the  lower 
segment  by  the  extraperitoneal  operation  or  not,  we  do  not  know  as  yet,  and  Sanger 
was  right  in  selecting  the  incision  neither  above  nor  below  but  through  the  middle 
of  the  uterus. 

As  regards  Dr.  Holmes'  remarks  concerning  the  use  of  catgut,  the  percentage 
of  ruptures  after  the  use  of  catgut  is  decidedly  higher  than  by  any  other  suture 
material. 

Tlie  slides  I  have  exhibited  showed  the  character  of  the  changes  in  the  uterine 
muscle  very  distinctly  in  cases  where  complete  recovery,  with  subsequent  spontane- 
ous labor  had  followed  cesarean  section;  and  also  degenerative  changes  in  the 
muscle  which  led  to  rupture. 
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A  METHOD  has  recently  been  developed  at  the  Stanford  School 
of  Medicine  which  measures  the  amount  of  actively  functioning 
renal  tissue  in  the  living  kidney.^  The  method  is  based  on  the  observa- 
tion that  under  certain  special  conditions  the  function  of  the  kidney 
is  limited  by,  and  becomes  a  measure  of,  the  quantity  of  effective  tis- 
sue it  contains. 

These  conditions  comprise :  first,  the  application  of  strain,  so  that 
all  the  functioning  tissue  present  is  called  upon  to  exercise  its  max- 
imum capacity;  and  second,  a  constancy  in  the  environment  of  the 
organ,  so  that  A^arious  factors  which  have  a  specific  stimulating  or 
inhibiting  effect  on  the  functioning  tissue,  are  excluded.  Strain  is 
applied  by  administering  by  mouth  large  amounts  of  urea  and  water. 
The  second  requirement  is  met  by  abstention  from  food  and  by  delay- 
ing the  measurements  until  three  hours  after  the  lirea  and  water  have 
been  taken. 

Two  measurements  are  required:  first,  the  amount  of  urea  ex- 
creted in  one  hour's  urine,  and  second,  the  amount  of  urea  contained 
in  100  c.c.  of  blood  removed  at  the  middle  of  the  period  of  urine  col- 
lection. 

Chart  I  shows  that  in  the  same  individual,  that  is,  where  the  amount 
of  renal  tissue  remains  constant,  the  amount  of  urea  in  one  hour's 
urine  is  directly  proportional  to  the  amount  of  urea  in  100  c.c.  of 
blood.  The  amount  of  urea  in  the  blood,  which  is  shown  on  the 
abscissa,  was  varied  by  administering  successively  larger  and  larger 
quantities  of  urea.  It  will  be  noted  that  under  these  special  condi- 
tions with  every  increase  in  the  blood  urea  concentration  there  is  a 
proportionately  equal  increase  in  the  amounts  of  urea  excreted  in 
one  hour's  urine,  Avhich  is  measured  on  the  ordinate.  The  measure- 
ments were  made  on  a  normal  adult  man. 

Chart  II  shows  that  in   different  individuals,   that   is,   where  the 

^,  .         urea  in  one  hour's  urine 

amount   or   renal   tissue   vanes,   the   ratio:     ^ — -— ; ^-^-^ — -, 

urea  in  100  c.c.  of  olood 

whieli    indicates    the    numl)cr    of    times    tlie    urea    in    one    hour's 

urine  exceeds  tlie  urea  in  100  c.c.  of  blood,  is  directly  proportional  to 
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the  weight  of  renal  tissue.  The  measurements  were  made  on  rabbits 
which  were  killed  after  the  test  so  that  the  weight  of  both  kidneys 
could  be  obtained.  The  kidney  weight  is  measured  on  the  abscissa. 
It  will  be  noted  that  as  the  weight  of  the  kidney  increases  there 
is  a  proportionate  increase  in  the  magnitude  of  the  ratio  which  is 
measured  on  the  ordinate.     From  this  and  other  experiments,  it  is 

vrea  in  one  hour's    urine 


concluded     that     the     ratio; 


equals    the 


nrea  in  100  ex.  of  blood 
amount  of  effective  renal  tissue,  provided  that  the  conditions  above 
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specified  have  been  fulfilled.  Applying  the  test  to  163  normal  adult 
men,  the  average  ratio  was  found  to  be  50.4  and  this  has  been  ac- 
cepted as  representing  100  per  cent  of  normal  kidney  function. 

As  in  normal  individuals  the  usual  300  gram  weight  of  kidney  tis- 
sue varies  more  or  less,  so  there  exists  a  normal  variation  in  the  ratio 
test  for  function  which  has  been  noted  in  the  series  studied.  In  chil- 
dren, the  ratio  is  always  less  than  100  per  cent  and  with  them  there 
is  a  relation  between  the  body  Aveight  and  the  ratio,  just  as  there  is 
between  the  renal  weight  and  the  body  weight.    More  constant  ratios 
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would  therefore  probably  be  obtained  in  adults  if  the  body  weight 
were  introduced  into  the  formula.  In  this  study,  however,  correction 
for  body  weight  has  been  made  only  in  one  of  the  subjects  who  was 
an  exceptionally  large  woman,  since  in  none  of  the  other  patients  was 
there  any  marked  variation  in  size  and  the  validity  of  a  correction 
based  upon  body  weight  alone  is  still  uncertain.  We  believe  the 
variability  of  the  ratio  in  normal  adults  is  largely  due  to  the  varia- 
tions in  the  amount  of  kidney  tissue  they  possess.  This  variation  is 
of  such  an  extent  that  in  any  single  individual  the  ratio  would  have 
to  fall  below  75  per  cent  before  we  would  be  justified  in  supposing 
that  the  kidney  was  pathologically  small.     In  a  series  of  adult  indi- 
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Chart    II. 

viduals,  however,  an  average  ratio  appreciably  less  than  100  per  cent 
would  certainly  be  abnormal. 

This  paper  deals  with  the  ratio  test  applied  to  patients  who  devel- 
oped hypertension,  edema,  and  in  some  cases,  convulsions,  in  the  lat- 
ter months  of  pregnancy  and  in  whose  urine  evidence  of  a  renal  lesion 
was  found  in  the  form  of  albuminuria  and  casts.  Because  of  the  diffi- 
culties in  obtaining  accurately  timed  collections  of  urine  and  blood 
from  patients  who  were  too  ill  to  leave  their  beds,  we  have  been  able 
to  obtain  accurate  results  from  only  a  small  number  of  patients, 
although  the  work  has  been  in  progress  for  more  than  a  year  and  a 
half.  In  the  acutely  toxic  patients  we  found  that  reliable  results 
could  be  obtained  only  when  the  collections  were  made  personally  or 
under  the  close  supervision  of  one  or  the  other  of  the  authors.    In  the 
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less  acute  cases,  tlie  patients  were  broiig-ht  to  the  laboratory  -where 
we  ourselves  could  time  the  collections  of  blood  and  urine.  All  the 
results  which  we  have  thus  obtained  are  gjiven  so  that  the  chart  rep- 
resents a  consecutive  and  unselected  series. 

Chart  III 
NORMAL  PREGISrAXCY— Before  Delivery 


CASE  NO. 

RENAL 

BLOOD  PRESSURE 

ALBUMIN             TIME  BEB'ORE  DELIVERY 

CAPACITY 

SYSTOLIC 

DIASTOLIC  fJM.S 

PER   24   HRS. 

DAYS 

1 

107% 

134 

76 

Trace 

82 

2 

9.3% 

116 

70 

Trace 

119 

3 

123% 

122 

68 

None 

61 

4 

103% 

128 

85 

Trace 

9 

5 

101% 

110 

72 

None 

82 
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None 

69 
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108% 

140 

92 

Trace 

52 
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65 

None 

75 

10 

95% 

126 
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None 
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118% 
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86 

None 
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Chart  IV 
TOXIC — Before  Delr-ery 


case  no. 

RENAL 

BLOOD  PRESSURE 

ALBUMIN 

TIME  BEFORE  DELIVERY 

capacity 

SYSTOLIC      DIASTOLIC  r,MS 

PER  24  HRS. 

DAYS 

12 

31% 

155               115 

15.3 

7 

13 

66% 

190 

Much 

15 

13 

74% 

150                102 

9.S 

21 

14 

74% 

ISO                105 

0.1 

30 

15 

76% 

147                102 

Much 

1 

16 

88% 

185                105 

6.2 

1 

17 

105% 

1.56                  98 

1.0 

20 

The  data  obtained  have  been  divided  into  three  parts:  tirst,  ratios 
obtained  on  pregnant  patients  who  were  free  from  evidences  of  tox- 
emia; second,  ratios  obtained  from  toxic  patients  before  delivery; 
and  third,  ratios  obtained  from  patients  after  delivery  who  had  been 
toxic  but  Avhose  hypertension,  edema,  and  subjective  symptoms  had 
either  disappeared  or  were  in  the  process  of  disappearing. 

Chart  III  shows  the  results  obtained  in  normal  pregnancy.  It  will 
be  noted  that  the  average  result  is  106  per  cent,  as  compared  with  the 
average  of  100  per  cent  obtained  from  163  ratios  on  male  adults  whose 
kidneys  Avere  probably  somewhat  larger  than  those  of  women.  This 
suggests  that  there  may  be  some  increase  in  the  amount  of  effective 
kidney  substance  during  pregnancy,  although  a  larger  series  of  cases 
would  be  necessary  to  prove  this  point.  So  far  as  our  immediate 
problem  is  concerned,  the  figures  show  that  the  decrease  found  in 
toxic  patients  is  a  real  decrease  and  not  due  to  the  pregnancy  itself. 

Chart  IV  shows  the  results  obtained  in  toxic  cases  before  delivery. 
In  everj^  case  Ave  succeeded  in  attaining  a  good  diuresis  Avith  the  ex- 
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ception  of  the  first  patient  wliose  ratio  might  have  been  somewhat 
higher  had  larger  volumes  of  urine  been  obtained.  The  amount  of 
reduction  in  kidney  function  is  A-ariable  and  does  not  bear  any  close 
relation  to  the  severity  of  the  subjective  symptoms.  The  most  strik- 
ing fact  is  that  in  these  cases  the  reduction  in  the  amount  of  effective 
tissue  Avas  not  of  such  a  degree  as  to  be  of  serious  and  immediate 
clinical  importance.  The  ratio  would  have  to  be  reduced  to  15  per 
cent  or  less  of  the  normal  before  the  renal  condition  could  be  re- 
garded as  in  itself  of  immediate  danger  to  the  life  of  the  patient. 
Though  these  observations  are  very  few  in  number,  there  are  data 
derived  from  other  cases  which  support  the  idea  that  the  conclusion 
we  have  drawn  as  to  freedom  from  immediate  danger  of  renal  decom- 
pensation may  have  a  general  application.  In  our  experience,  a  very 
marked  reduction  in  effective  renal  tissue  is  always  accompanied  by 
the  production  of  a  pale,  watery,  dilute  urine.  In  contradistinction 
to  this,  it  is  a  well-known  fact  that  in  pre-eclamptic  states  or  in  ec- 
lampsia itself  the  urine  is  of  a  deep  orange  color.  In  such  urine  Ave 
have  found  high  concentrations  of  urea.  The  color  of  the  urine  may, 
therefore,  be  taken  as  an  indication  of  a  retention  of  the  capacity  of 
the  kidney  to  concentrate  urea  to  a  high  degree,  a  circumstance  which 
we  believe  is  sufficient  in  itself  to  aljsolve  the  kidney  from  direct 
responsibility  for  tlie  marked  oliguria  or  even  anuria  which  some- 
times occurs.  In  these  cases  the  cause  of  the  failure  to  secrete  urine 
is  in  the  main  extrarenal.  There  are  apparently  rare  cases  in  which 
there  is  a  widespread  necrosis  of  the  renal  cortex,-  but  in  the  great 
majority  the  renal  lesion   is  not   of  primary   importance. 

We  believe  the  figures  we  have  obtained  justify  us  in  emphasizing 
the  point  that  the  treatment  of  the  toxemia  of  late  pregnancy  should 
be  directed  not  to  the  relief  of  a  supposed  renal  insufficiency,  but  to 
the  removal  of  the  cause  of  the  toxemia.  Therefore,  if  such  measures 
as  sweating  and  tlie  giving  of  intravenous  injections  of  alkaline  solu- 
tions are  indicated,  it  must  be  on  tlie  ground  that  they  diminish  the 
general  toxemia  and  not  that  they  are  necessary  because  renal  func- 
tion is  so  depressed  that  the  patient's  life  is  on  that  account  in  danger. 

In  Chart  V  we  have  arranged  observations  made  at  varying  inter- 
vals of  time  after  delivery  on  patients  who,  during  the  latter  months 
of  their  pregnancy,  had  suffered  from  severe  toxemia. 

The  definitely  lowered  functional  capacity  found  in  eiglit  of  these 
twelve  patients  came  as  a  surprise  to  us  because,  in  consonance  with 
the  view  which  is  generally  held,  we  had  expected  to  find  a  rapid  and 
complete  return  to  normal.  It  will  probably  occur,  however,  to  most 
of  the  members  of  the  Society  that  there  may  be  an  obvious  explana- 
tion for  this  continued  depression  of  function.  Where  it  cannot  be 
accounted  for,  as  in  Cases  22,  23  and  24,  on  the  sround  that  the  time 
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for  repair  was  too  short,  it  will  be  assumed  that  we  were  dealing 
with  patients  in  whom  there  was  a  pre-exist ent  renal  lesion,  probably 
aggravated  l)y  the  pregnancy  toxemia,  but  in  its  origin  independent 
of  it,  and  therefore  continuing  its  course  after  delivery.  This  is  the 
assumption  which  is  usually  made  when  it  is  found  that  albuminuria 

Chart  V 
PREVIOUSLY  TOXIC— After  Delivery 


CASE  NO. 

EEXAL 

BLOOD  PRESSURE 

ALBUillX 

TIME  AFTER  DELIVERY 

CAPACITY 

SYSTOLIC   DIASTOLIC  P.MS.  PER  24  HRS. 

DAYS 

IS 

48  9i 

0.5 

40 

12 

49% 

3.1 

IS 

19 

61% 

170      108 

>1.0 

1460 

20 

62% 

187      118 

0.2 

13 

21 

69% 

120       75 

<1.0 

19 

oo 

70% 

125       95 

>1.0 

42 

23 

73% 

108       86 

<I.O 

5 

24 

74% 

150       78 

4.6 

8 

13 

81% 

140 

11.6 

83 

26 

94% 

138       90 

<1.0 

2 

27 

103% 

144       88 

None 

114 

28 

107% 

110       70 

None 

1885 

17 

122% 

130        90 

>i.o 

613 

continues  for  weeks,  months,  or  years  after  all  other  evidences  of 
toxemia  have  disappeared.  But  in  the  cases  shown  in  this  chart  an- 
other explanation  must  be  found.  Our  principal  reason  for  this  belief 
is  based  upon  work  on  the  quantitative  and  qualitative  characteristics  of 
the  urinary  sediment  in  various  types  of  renal  lesion,  which  has  been  in 
progress  for  some  years  in  the  laboratory  of  the  Medical  Department." 
The  nature  of  the  primary  lesion  in  the  kidney,  the  determination  as 
to  whether  it  is  in  the  main  inflammatory,  degenerative,  or  atrophic, 
is  indicated  by  the  nature  of  the  urinary  sediment.  Noav  in  the  cases 
we  are  discussing  in  which  this  loAvered  function  was  observed  at 
considerable  periods  of  time  after  delivery,  the  anatomical  evidence 
obtained  from  the  urine,  that  is,  the  number  of  casts  and  the  per- 
centage relationships  between  the  various  types  of  casts  and  other 
formed  elements  in  the  urine,  indicated  a  continuation  of  the  same 
lesion  which  starts  cle  novo  in  uncomplicated  pregnancy  toxemia. 
When  there  is  an  active  inflammatory  lesion,  the  sediment  is  of  an 
entirely  different  nature  and  contains  blood  casts  which  are  never 
found  in  simple  pregnancy  nephrosis.  Again,  in  any  far  advanced 
chronic  renal  lesion  in  which  there  is  marked  sclerosis,  the  broad, 
highly  refractile,  and  dark  granular  casts  indicate  at  once  that  the 
renal. lesion  is  not  that  which  is  found  either  before  or  soon  after 
delivery  in  pregnancy  toxemia.  In  the  cases  cited  in  Chart  Y,  neither 
these  sedimentary  findings  nor  previous  urinary  examinations,  nor 
the  past  history,  gave  any  support  to  the  hypothesis  of  any  renal 
lesion  other  than  that  which  developed  during  the  toxemia. 
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Ratios  were  obtained  on  six  other  patients  avIio  liad  passed  through 
a  pregnancy  nephrosis.  They  are  excluded  from  Chart  V  and  are 
dealt  Avith  separately  because  in  three  of  them  there  Avas  evidence 
of  a  renal  lesion  independent  of  that  produced  in  the  toxemia,  while 
in  the  three  remaining  cases  the  connection  between  the  toxemia  and 
the  renal  condition  we  found  was  not  sufficiently  established.  Two 
were  cases  of  glomerular  nephritis,  one  diffuse  and  the  other  focal. 
One  Avas  a  case  of  nephrosis  of  unknoAvn  origin  not  dissimilar  from 
that  which  deA'elops  in  eclamptic  states,  but  almost  certainly  inde- 
pendent of  it,  since  albuminuria  had  been  found  before  pregnancy. 
A  short  summary  of  these  three  patients'  histories  is  gi^'en  at  the 
end  of  the  paper. 

The  other  three  cases  warrant  individual  discussion  because  of  the 
possibility  that  the  advanced  chronic  renal  lesion  they  all  suffered 
from  may  have  had  its  origin  in  an  unhealed  nephrosis  contracted 
during  a  pregnancy  toxemia. 

In  the  case  of  Mrs.  M.,  albumin  -was  first  found  in  the  iirine  in  the  seventh  month 
of  her  first  pregnancy.  She  was  delivered  three  weeks  later.  At  that  time  the 
albumin  concentration  had  increased  so  markedly  that  the  urine  boiled  solid.  The 
albuminuria  did  not  clear  up,  and  a  few  months  later  the  edema  which  had  been 
present  before  delivery  returned.  A  year  later  an  opportunity  was  given  for  a  study 
of  her  case.  There  was  marked  generalized  edema  and  enormous  ascites.  Large 
numbers  of  very  broad,  waxy,  coarsely  granular  and  refractile  casts  were  found,  a 
picture  tA'pical  of  advanced  renal  sclerosis.  The  ratio  was  only  5.5  per  cent.  She 
died  three  months  later. 

In  the  case  of  Mrs.  C,  it  is  known  that  there  was  r.o  albumin  in  the  urine  in 
191-i.  It  was  found  during  her  first  j^regnancy  in  1915.  Hypertension  was  also 
noted  at  that  time.  It  is  not  known  whether  the  albuminuria  disappeared  after  de- 
livery, but  it  was  found  again  in  1917  and  in  1919  in  pregnancies  which  ended  in 
abortion.  She  was  first  seen  by  us  in  the  fourth  month  of  her  last  pregnancy.  The 
urinary  sediment  was  that  of  renal  sclerosis.  Tlie  ratio  was  2.S  per  cent.  The  pa- 
tient died  after  hysterectomy,  and  the  kidneys  were  noted  to  be  small  and  cystic  at 
the  time  of  operation.     Unfortunately,  no  postmortem  could  be  obtained. 

The  third  case,  that  of  Mrs.  G.,  was  first  seen  in  January,  1921.  There  was 
marked  hypertension.  The  urinary  sediment  contained  many  broad,  waxy,  coarsely 
granular  and  refractile  casts.  She  stated  that  she  had  suffered  from  periodic 
severe  headache  since  eclampsia  in  1914.  The  ratio  was  24  per  cent  of  the  normal. 
There  was  a  progressive  decrease  in  the  ratio  until  her  death  in  February,  1922.  At 
the  postmortem,  the  kidneys  were  found  to  be  small  and  markedly  sclerosed.  There 
was  no  microscopical  evidence  of  a  former  glomerular  nephritis  which  might  have 
led  to  a  secondary  contraction,  but  there  was  a  pronounced  arteriosclerosis  of  the 
renal  vessels. 

As  a  result  of  this  preliminary  study,  the  view  we  provisionally 
take  is  that  the  renal  lesion  in  pregnane}-  toxemia  is  important  not 
before,  but  after,  delivery.  The  danger  lies  not  in  the  extent  of  the 
lesion  during  the  acute  toxemia,  but  in  the  fact  that  it  may  fail  to 
heal,  and  may  become  a  continuing  and  selfperpetuating  disease  Avhich 
either  alone  or  Avith  the  help  of  a  complicating  arterial  disease  may 
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ultimately  lead  to  the  death  of  the  patient  in  uremia.  We  take  this 
view  only  provisionally,  because  the  number  of  our  observations  is 
small,  and  the  whole  question  is  an  extraordinarily  complicated  and 
difficult  one.  It  will  require  serial  observations  over  a  period  of  years 
on  manj^  post-toxic  cases;  much  work  on  the  effect  on  the  kidney  of 
normal  pregnancy,  both  before  and  after  delivery;  and  observations 
of  the  influence  of  preg-nancy  on  patients  with  pre-existent  renal 
lesions,  before  any  certainty  can  be  attained.  At  a  later  meeting  of 
the  Society  we  hope  to  bring  forward  further  observations  in  the  at- 
tempt to  answer  the  questions  we  have  raised. 

CASE  REPORTS 

Cases  1  to  11  are  normal  pregnancies,  histories  not  given. 
A.  Toxic  Cases,  Before  Delivery. 

Case  12:     June  6,  1921:  Ratio  31  per  cent.     June  21,  1921:  Ratio  49  per  cent. 

Age,  twenty-two  years,  gravida  ii,  para  0.  First  pregnancy,  1920,  aborted  at 
six  weeks.  Second  pregnancy,  a  year  later.  Entered  the  hospital  with  edema,  head- 
aches, blood  pressure  186/124,  and  history  of  a  convulsion  24  hours  previously.  Six 
montlis  pregnant.  On  the  day  following  there  were  15.3  grams  of  albumin  per  24 
hours.  The  volume  of  urine  after  fluid  restriction  was  18  c.c.  per  hour  (normal 
average  32  c.c.)  ;  when  much  water  was  taken  the  volume  was  only  54  c.c.  per  hour 
(normal  average  643  c.c).  First  ratio  seven  days  before  delivery.  Because  of  the 
pronounced  oliguria  this  ratio  cannot  be  taken  as  representative  of  the  total  renal 
capacity.  Eight  days  after  entering  the  hospital  she  was  delivered  by  hysterectomy. 
Baby  died  because  of  immaturity.  The  albuminuria  decreased  after  delivery  but  on 
the  eighteenth  day  postpartum  there  were  still  3.1  grams  of  albumin  per  24  hours. 
The  volume  of  urine  was  327  c.c.  per  hour,  sufficient  to  give  a  full  ratio  value,  in 
the  second  ratio  test. 

Case  13:  April  27,  1921:  Ratio  74  per  cent.  May  3,  1921:  Ratio  QQ,  per  cent. 
September  8,  1921:  Ratio  81  per  cent. 

Age  thirty-one  years,  gravida  iii,  para  iii.  First  pregnancy  ten  years  ago  was 
terminated  because  of  symptoms  of  toxemia.  The  albumin  persisted  for  six  months 
following  tliis  delivery,  but  at  last  entirely  disappeared.  In  the  second  pregnancy, 
eight  years  ago,  albumin  again  was  noted  in  the  urine,  but  again  disappeared  after 
delivery.  In  the  twenty-fifth  week  of  the  third  pregnancy,  1921,  she  was  observed 
for  24  days  during  an  increasing  toxemia.  Ratio  test  made  on  third  day  of  toxemia. 
Urine  contained  9.8  grams  of  albumin  in  24  hours.  On  the  eighth  day  second  ratio 
test  was  made.  The  albuminuria  increased  until  23.7  grams  of  albumin  were  ex- 
creted in  24  hours.  The  sediment  first  showed  only  hyaline  casts  but  epithelial  casts 
in  considerable  number  soon  appeared.  Hypertension  rose  to  235/140,  accompanied 
with  severe  headache  and  vomiting.  She  was  delivered  by  cesarean  section.  Fetus 
weighed  1  lb.  12  oz. ;  was  alive  at  birth  but  died  shortly  after.  The  uterus  was  re- 
moved because  of  many  fibroids.  Following  delivery  the  headache  and  vomiting 
disappeared,  but  the  albuminuria  and  hypertension  persisted,  though  in  lessening 
degree.  After  twelve  days  7.3  grams  of  albumin  for  24  hours  were  excreted  and 
the  sediment  showed  many  hyaline  and  a  few  waxy  casts.  The  epithelial  casts  had 
disappeared.  Tliird  ratio  test  made  S3  days  after  delivery.  There  were  still  many 
hyaline  casts  and  11.6  grams  albumin  in  the  24  hours'  urine.  Still  some  hyperten- 
sion. 
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Case  14:     September  24,  1921:  Eatio  74  per  cent. 

Age,  tliirtv-nine  years,  gravida  i,  para  i.  In  the  fifth  month  of  first  pregnancy 
albumin  and  hypertension  appeared.  In  eighth  month  the  urine  contained  0.14  grams 
of  albumin  in  the  24  hours'  urine.  There  was  a  small  number  of  hyaline,  epithelial, 
gi-anular  and  waxy  casts,  all  of  normal  breadth.  Xo  toxic  symptoms  except  hyper- 
tension. During  the  next  month,  hj-j^ertension  increased  until  the  systolic  pressure 
was  over  200.  The  albuminuria  increased  but  there  was  never  any  large  excretion. 
The  largest  amount  was  0.5  grams  for  24  hours.  The  number  of  casts,  however, 
steadily  increased.  Labor  was  induced  at  the  ninth  mouth.  Baliy  in  good  condition. 
Three  months  later  there  was  no  hypertension  but  the  urine  still  contained  a  trace 
of  albumin  and  some  hyaline  casts. 

Case  15:    December  14,  1921:  Ratio  76  per  cent. 

Age,  twenty-six  years.  At  eighth  month  of  pregnancy  the  urine  was  found  to 
contain  a  large  amount  of  albumin.  Systolic  blood  pressure  160.  Until  this  time 
the  blood  pressure  and  the  urine  had  been  normal.  Eatio  test  twelve  days  after  onset 
of  toxic  symptoms.  The  water  excretion  was  13  c.e.  on  restricted  fluids  and  165  c.c. 
after  increased  fluids.  There  was  marked  edema  present.  There  are  no  data  as  to 
whether  or  not  albumin  disappeared  after  delivery,  which  was  induced  on  the  day  the 
test  was  made. 

Case  16:  January  IS,  1922:  Eatio  SS  per  cent. 

Age,  thirty -three  years,  gravida  i.  para  i.  At  eighth  month  had  headache  and 
edema.  Albumin  and  casts  appjeared  in  the  urine,  followed  by  a  rise  in  blood  pres- 
sure. Delivered  by  cesarean  section.  Baby  in  good  condition.  Appendix  removed; 
showed  acute  inflammation  with  pus  in  the  lumen.  The  day  before  operation  6.2 
grams  of  albumin  were  excreted  in  the  24  liouis'  urine;  hyaline  casts  present.  Eatio 
test  one  day  before  delivery.  With  fluid  restriction  the  hourly  volume  was  32  c.c. 
and  after  taking  large  amounts  of  wa^er,  512  c.c.  A  week  later  there  was  only 
a  trace  of  albumin  in  the  urine. 

Case  17:  Jan.  31,  1921.  Eatio  122  per  cent.  Jan.  16,  1921:  Eatio  105  per  cent. 
Jan.  30,  1922:  Eatio  96  per  cent. 

Age,  thirty  years,  gravida  ii,  para  ii.  April  20  1919,  first  pregnancy.  Noticed 
edema  at  seventh  month.  Family  doctor  noticed  albumin  for  first  time  a  few  days 
before.  Blood  pressure,  190/120.  Eye  grounds  were  normal.  Urine  contained  much 
albumin  and  many  hyaline  casts.  Three  days  later  patient  had  a  convulsion;  at  this 
time  the  blood  urea  was  42  mgs.  per  100  c.c.  Patient  was  delivered  by  cesarean  sec- 
tion. Twenty-one  days  after  delivery,  blood  pressure  was  nomial  but  there  was 
still  a  heavy  cloud  of  albumin  and  hyaline  casts  in  the  urine.  First  ratio  test  nine 
months  after  delivery.  A  catheterized  specimen  of  urine  contained  a  trace  of  albumin 
and  a  few  hyaline  casts.  Water  excretion  was  normal  under  restricted  and  forced 
fluids.  Second  ratio  test  when  patient  was  seven  months'  pregnant.  Has  had  edema 
for  the  past  six  months;  no  hypertension,  but  the  pressure  is  now  160/100  and  she 
has  severe  headaches.  The  urine  has  been  free  from  albumin  until  this  mouth. 
Albumin :  1.0  grams  per  24  hours.  Third  ratio  test  14  days  later,  when  there  was 
an  increase  in  blood  pressure.  Urine  contained  11  grams  albumin  for  24  hours;  many 
hyaline  casts.  February  22,  1922,  patient  was  delivered  of  a  dead  syphilitic  baby. 
To  this  date  there  had  been  increasing  hypertension  and  albuminuria.  After  de- 
livery, hypertension  decreased  but  it  is  not  known  whether  the  albuminuria  disap- 
peared or  not. 

B.  Previously  Toxic  Cases,  After  Delivery: 

Case  18:  September  30,  1921:  Eatio  48  per  cent. 

Age,  twenty-five  years,  gravida  i,  para  i.     Had  marked  edema,  moderate  hyper- 
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tension,  and  much  albumin  and  many  casts  in  the  urine  in  the  eighth  month.  De- 
livered by  cesarean  section  three  weeks  later.  Baby  in  good  condition.  Ratio  taken 
44  days  after  delivery.  There  were  0.5  grams  of  albumin  per  24  liours  and  easts 
in  the  urine,  but  the  blood  pressure  was  normal.  The  water  excretion  was  normal 
and  there  was  no  evidence  in  the  sediment  of  glomerular  nephritis. 

Case  19:  February  19,  1921:  Ratio  61  per  cent. 

Age,  thirty-three  years.  In  1917  when  three  months  pregnant,  had  edema,  head- 
aches and  albuminuria.  At  six  months  became  suddenly  blind.  Two  weeks  later 
she  was  delivered  by  cesarean  section.  In  1921  the  blood  pressure  was  170/108.  Xo 
evidence  of  hemorrhages  in  the  eyes.  Some  of  the  smaller  arteries  were  tortuous. 
Ratio  taken  February,  1921.  Tliere  was  a  trace  of  albumin,  and  hyaline  and  a  few 
epithelial  casts  in  the  urine.  With  limitation  of  fluids  there  were  31  c.c.  of  urine 
excreted  per  hour;  with  increased  fluids  there  was  a  maximum  volume  of  553  c.c.  of 
urine. 

Case  20:   February  3,  1921:   Ratio  62  per  cent. 

Age,  forty  years,  gravida  iv,  para  iii.  Xo  knowledge  of  abnormality  in  first 
pregnancy.  Following  her  second  fireguancy  she  was  blind  for  five  days.  Third 
pregnancy  aborted.  Xo  evidence  available  as  to  the  presence  of  albumin  between 
the  second  and  fourtli  pregnancies.  In  thirty-sixth  week  of  fourth  pregnancy  she 
developed  albuminuria  and  hypertension.  Blood  pressure,  270/150,  accompanied 
with  vomiting.  She  was  delivered  by  Poro-cesarean  section.  Baby  in  good  condition. 
Ratio  test  thirteen  days  after  delivery.  Tliere  was  0.2  gram  of  albumin  in  the 
24  hours'  urine.  The  volume  of  urine  after  fluid  restriction  was  15  c.c.  and  after 
large  amounts  of  water,  585  c.c.     The  sediment  showed  only  hyaline  casts. 

Case  21:   Ai^ril  19,   1920:   Ratio  69  per  cent. 

Age,  twenty-seven  years,  gravida  ii,  para  i.  First  pregnancy  aborted  at  third 
month.  In  eighth  month  of  second  pregnancy  had  slight  edema,  blood  pressure, 
176/124,  heavy  cloud  of  albumin  and  hyaline  casts  in  the  urine,  followed  in  two 
days  by  sudden  blindness.  Examination  of  the  eye  grounds  showed  nothing  abnormal 
in  the  retina.  Delivered  by  cesarean  section.  Baby  in  good  condition.  Ratio  test 
nineteen  days  after  delivery.  Catlieterized  urine  contained  0.03  grams  i)er  100  c.c. 
and  a  few  casts.     With  increased  fluids  the  volume  of  urine  was  532  c.c. 

Case  22 :     September  16,  1921 :     Ratio  73  per  cent. 

Age,  seventeen  years,  gravida  ii,  para  i.  Until  the  thirty-first  week  there  was  no 
hypertension,  no  edema,  and  only  a  trace  of  albumin  was  found  in  the  urine.  She 
was  delivered  ten  days  liefore  term.  On  the  following  day  she  had  two  convulsions 
and  there  was  a  light  cloud  of  albumin  and  a  few  hyaline  easts  in  the  urine. 
Ratio  taken  five  days  after  delivery.  Maximum  volume  of  urine  after  increased 
fluids  were  given  was  583  c.c.  per  hour.  She  is  now  (April,  1922)  pregnant  for  the 
second  time.  Blood  pressure  136/95  with  no  signs  of  toxemia.  Labor  due  October 
3,  1922. 

Case  23:    August  17,  1920:    Ratio  74  per  cent. 

Age,  twenty-four  years,  gravida  i,  para  i.  Urine  was  normal  to  seventh  month 
of  first  pregnancy;  blood  pressure  125/70.  Three  weeks  later  some  generalized 
edema.  Blood  pressure  160/110.  During  the  next  28  days  the  systolic  blood  pres- 
sure did  not  rise  above  170  but  tliere  was  an  increasing  amount  of  albumin  in  the 
urine  and  many  hyaline  casts.  Then  spontaneous  laljor  occurred.  Child  was  still- 
born. After  delivery  the  blood  pressure  did  not  show  any  appreciable  decrease  until 
after  the  tenth  day  and  the  urine  showed  a  light  cloud  of  albumin,  forty-three  days 
later.  Ratio  taken  eight  days  after  delivery.  There  were  4.6  grams  of  albumin  in 
24  hours'  urine  and  many  hyaline  casts  were  present. 
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Case  24:  November  11,  1920:  Ratio  94  per  cent. 

Age,  twenty-six  years,  gravida  ii,  para  ii.  Headache,  vomiting,  edema,  hyper- 
tension at  thirty-ninth  week  of  pregiiaucy.  Spontaneous  delivery.  Baby  in  good 
condition.     Tlie  ratio  was  taken  two  days  after  delivery. 

Case  25:     February  25,  1922:     Ratio  103  per  cent. 

Age,  twenty-six  years,  gravida  i,  para  i.  At  the  thirty-fourth  week  of  pregnancy 
had  edema,  with  severe  headaches,  terminating  in  four  convulsions  before  deliveiy. 
Urine  contained  no  albumin  to  the  onset  of  con\T.ilsions.  Delivered  liy  cesarean  sec- 
tion. Baby  in  good  condition.  The  day  after  delivery,  there  was  a  heavy  cloud 
of  albumin  in  the  urine.  The  following  day  there  were  epithelial  casts  4  per  cent, 
granular  casts  6  per  cent,  hyaline  casts  90  per  cent.  Twenty-eight  days  after  labor 
the  urine  contained  no  albumin.  Ratio  taken  114  days  after  delivery.  The  maxi- 
mum volume  per  hour  was  587  c.c. ;  with  restricted  fluids  there  were  28  c.c.  excreted 
per  hour.     No  albumin  and  nO'  casts. 

Case  26:  January  11,  1922:  Ratio  107  per  cent. 

Age,  twenty-four  years,  gravida  vi,  para  i.  In  first  pregnianey,  1917,  labor  was 
induced  at  eighth  month  because  of  albumin  and  high  blood  pressure.  She  was 
curetted  in  the  second,  third,  fourth,  and  fifth  pregnancies  because  of  the  fear  of 
toxemia.  Nov,  21,  1921  she  entered  her  sixth  pregnancy.  The  urine  examinations 
have  been  negative  since  the  first  i^regnancy.  Ratio  test  Jan.  11,  1922.  After  ab- 
stention from  fluids,  two  hyaline  casts  were  found;  no  albumin.  The  volume  of 
urine  jier  hour  was  14  c.c.  After  taking  large  amounts  of  water  the  volume  of 
urine  was  432  c.c.  Blood  pressure,  120/82.  She  is  now  five  months  pregnant  with 
no  signs  of  toxemia. 

C.  Cases  with  Renal  Lesions  Differing  from  the  Type  of  Lesion  Found 
in  Pregnancy  NejjJirosis  or  Originating  Apart  from  Any  Pregnancy 
Toxemia: 

Mrs.  B.,  age  forty  years,  gravida  iv,  para  ii.  Tlie  patient  was  seen  in  the  seventh 
month  of  pregnancy.  No  alliumin  or  casts  were  found  on  a  routine  urinary  exami- 
nation. The  blood  pressure  was  123/74.  A  cesarean  section  was  done  soon  after 
admission  on  account  of  malposition  of  the  uterus,  due  to  a  ventral  fixation  opera- 
tion. On  the  day  following  operation,  bionchitis  was  found  which  in  a  few  days 
developed  into  a  definite  bronchopnuemonia.  In  a  few  weeks  the  signs  in  the  lungs 
had  disappeared,  but  an  infected  pelvic  hematoma  was  found.  At  about  this  time 
a  urinary  examination  showed  a  heavy  cloud  of  albumin  and  the  sediment  contained 
many  blood  casts  and  otiier  evidences  of  an  active  glomerular  nephritis.  The  lesion 
was  diffuse  and  progressive,  for  the  blood  urea  concentration  began  to  rise,  the 
ratio  fell  below  1,  and  the  patient  died  in  uremia  a  month  after  the  operation.  The 
microscopical  examination  of  the  kidneys  showed  a  difi'use  subacute  glomerular 
nephritis. 

Mrs.  M.,  age  thii"ty-six  years,  gravida  iii,  para  ii.  Slie  was  first  pregnant  in 
1914,  but  aliorted.  It  is  not  known  whether  there  was  any  albuminuria  at  that  time. 
In  1915  during  her  second  pregnancy  albumin  was  found  at  the  first  examination 
during  the  sixth  month.  Edema  and  Iieadaches  developed  later  and  labor  was  in- 
duced two  weeks  before  term.  Jii  3921  she  again  became  pregnant  and  a  month 
before  term  labor  was  induced  on  account  of  headaches,  edema,  hypertension  and 
albuminuiia.  She  was  first  seen  by  us  six  weeks  after  the  termination  of  this  third 
pregnancy.  There  was  a  slight  all)uminuria  (0.48  grams  in  24  hours)  and  at  the 
first  exaniinatidn  only  hyaline  casts  were  found.     Tlie  ratio  was  70  per  cent  of  the 
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normal,  the  water  cxcretiou.  was  iiorinal  and  there  was  no  hypertension.  Four 
months  later  another  concentrated  twelve  hours'  urine  was  obtained  by  catheter, 
and  on  this  occasion  a  single  blood  east  was  found.  This  is  of  course  in  itself  an 
insufficient  ground  on  which  to  make  a  diagnosis  of  glomerular  nephritis,  but  it  is 
enough  to  raise  the  question  as  to  the  possibility  of  a  focal  inflammatory  lesion  in 
the  kidney. 

Mrs.  B.,  age  twenty-two  years,  gravida,  iii,  para  0.  Six  years  before  there  had 
been  occasional  swelling  of  the  ankles,  and  a  doctor  had  told  her  there  was  some- 
thing wrong  with  the  urine.  No  special  treatment  was  advised,  and  as  the  edema 
disappeared  and  her  health  was  good,  no  further  urinary  examinations  were  made 
until  two  years  ago  when  she  consulted  a  doctor  for  some  temporary  ailment.  At 
that  time  albumin  was  found  in  the  urine,  but  the  amount  is  not  known.  It  was 
enough,  however,  to  lead  her  physician  to  advise  restriction  of  protein  and  salt. 
Six  months  later,  in  1920,  she  became  pregnant,  and  at  the  third  month  developed 
hypertension,  and  edema.  Albumin  was  again  found.  On  this  account  the  preg- 
nancy was  terminated.  In  January  and  June  of  1921  therapeutic  abortions  were 
done  about  the  end  of  the  third  month  because  of  hypertension,  edema,  and  al- 
buminuria. She  was  seen  in  July,  1921,  a  month  after  the  last  abortion.  The 
urine  contained  0.23  grams  of  albumin  in  21  hours.  The  sediment  contained  hyaline, 
waxy  and  epithelial  casts  in  small  numbers.  The  blood  pressure  was  142/60.  Water 
excretion  was  normal.     The  ratio  was  74  per  cent. 
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DISCUSSION 

DE.  JENNINGS  C.  LITZENBERG,  Minneapolis,  Minnesota.— I  have  been 
very  much  interested  in  Dr.  Spalding 's  paper  because  we  are  carrying  on  similar 
investigations  in  the  University  of  Minnesota  at  the  present  time  with  another  renal 
test,  but  as  yet  are  unable  to  give  the  final  conclusions. 

We  have  all  been  disappointed  to  find  women  with  toxemia  whom  we  have  deliv- 
ered, as  we  thought,  at  the  proper  time  in  order  to  save  their  kidneys,  and  yet  those 
women  are  left  vnth  permanently  damaged  organs.  I  have  thought  for  some  time, 
with  the  rest  of  you  no  doubt,  that  it  is  not  our  sole  duty  to  deliver  a  woman  alive 
and  put  into  her  arms  a  living  baby,  but  that  it  is  our  duty  as  well  to  restore  her 
to  her  family  and  to  the  community  in  complete  health.  We  see  many  cases  that 
we  thought  we  had  given  the  best  of  care  whose  kidneys  did  not  clear  up,  and  who 
did  not  have  a  chronic  kidney  condition  before  delivery.  Therefore,  with  this 
object  in  view,  we  have  been  carrying  on  our  studies,  but  we  have  not  gone  as  far 
as  Dr.  Spalding  has. 

I  am  impressed  with  his  paper  from  two  standpoints,  one  of  Avhieh  is  his  careful 
work,  and  the  splendid  cooperative  work  with  the  biochemist.  His  method,  I  be- 
lieve, was  developed  by  Dr.  Addis.  The  method  we  use  was  developed  by  Professor 
Kingsbury,  a  professor  of  biochemistry  in  the  University  of  Minnesota.  The  first 
reports  on  the  test  were  made  by  Kingsbury  and  Swansen  in  the  Journal  of  Bio- 
chemistry of  last  year.  His  test,  like  the  one  used  by  Dr.  Spalding,  is  a  real 
physiological  test,  and  not  simply  a  tost  of  penneability  of  the  kidney  acting  as  a 
strain  for  dye.  The  urea  in  the  urine  is  produced  by  the  physiological  biochemical 
processes  of  the  body;  therefore,  it  is  a  good  test,  because  it  is  a  true  test  of 
physiological   function.     As   Dr.   Kingsbury   has   pointed   out,    the   test    consists   of 


174  REXAL   LESIONS    IX    TOXEMIAS    OF    PREGXAXCY 

giving  sodium  bcnzoate  which  is  excreted  as  hippuric  acid,  and  is  recovered  in  the 
urine.  In  normal  cases  there  is  SO,  90  and  even  100  per  cent  of  a  return  of  the 
sodium  benzoate  in  the  form  of  hippuric  acid. 

Kingsbury  and  Swansen  in  their  work  have  apparently  established  the  fact  that 
this  test  detects  earlier  than  pheuolsulphonephthalein  any  reduction  of  kidney  func- 
tion and,  also  that  it  is  more  constant.  "When  the  value  of  all  these  kidney  tests 
is  worked  out,  along  with  the  test  Dr.  Spalding  has  given,  perhaps  we  will  be  able 
to  tell  a  little  more  accurately  when  the  kidney  is  being  damaged  to  an  extent  that 
renders  it  dangerous  to  permit  pregnancy  to  continue.  If  we  can  add  anything  that 
will  make  our  judgment  more  accurate  so  that  we  can  say  in  this  or  that  case  it  is 
dangerous  to  let  this  woman  go  further  because  she  is  apt  to  have  a  permanently 
damaged  kidney,  it  will  be  a  great  advance.  If  this  test  Dr.  Spalding  is  working 
out,  or  the  Kingsbury  test,  or  the  phthaleiu  test  taken  together  can  tell  us  some- 
thing which  will  enable  us  to  judge  more  accurately  how  much  the  kidney  has  been 
damaged,  or  is  in  danger  of  being  pennanently  damaged,  all  of  the  work  done  by 
the  biochemists  and  the  painstaking  work  of  Dr.  Spalding  in  these  cases  will  cer- 
tainly be  worth  while,  and  it  will  have  the  additional  value,  which  Dr.  Spalding 
has  empliasized,  namely,  the  method  of  following  these  cases  after  delivery  until 
the  kidney  has  Ijeen  restored  to  normal. 

This  work  of  Dr.  Spalding's  should  lie  carried  out  to  its  conclusion,  because  if  we 
can  get  a  real  renal  functional  test  which  will  help  us  to  more  accurately  estimate 
when  the  kidney  has  been  damaged  to  the  point  that  it  is  unsafe  to  let  the  woman 
go  further,  we  will  liave  progressed  very  far  in  caring  for  our  toxic  cases. 

DR.  J.  WHITRIDGE  WILLIAMS,  Baltimoke,  Maryland.— We  know  little  or 
nothing  about  toxemia  and  eclampsia.  I  know  less  today  than  I  thought  I  knew 
twenty-five  years  ago.  What  we  are  going  to  get  from  the  tests  described  I  cannot 
tell. 

During  the  last  few  years  we  have  been  getting  back  for  examination  a  year 
after  labor  all  patients  delivered  in  the  service,  and  at  that  time  we  have  found 
that  all  patients  who  had  frank  eclam^jsia  were,  without  exception,  normal  in  every 
respect  as  regards  urine,  blood  pressure,  eye  gi-ounds,  and  everything  else.  On  the 
other  hand,  in  a  considerable  proportion  of  the  women,  who  did  not  have  eclampsia, 
but  whose  condition  was  diagnosticated  as  preeclamptic  toxemia,  we  have  found 
chronic  nephritis  at  the  end  of  the  year. 

AVhat  do  such  facts  mean?  We  ordinarily  regard  preeclamptic  toxemia  as  a  fore- 
runner of  eclampsia,  and  consider  the  latter  as  the  acme  of  the  toxemia.  But  at  the 
end  of  the  year  we  find  the  eclamptic  women  are  all  right,  while  those  who  suffered 
from  what  we  considered  its  foreranner  or  precursor  are  all  wrong.  Consequently 
it  looks  as  if  we  may  be  dealing  with  two  quite  different  conditions.  Whether  I  am 
correct  or  not,  time  can  only  show.  We  have  studied  about  100  of  these  patients, 
but  I  cannot  give  you  the  exact  figures  at  this  time,  but  does  it  mean  that  so-called 
preeclamptic  toxemia  has  no  connection  with  eclampsia,  and  that  the  former  really 
represents  a  renal  lesion  which  may  eventuate  in  chronic  nephritis,  while  the  latter 
is  a  true  toxemia? 

Dr.  Spalding's  figures  may  give  us  some  information  along  sucli  lines.  In  many 
of  his  patients  the  urea  output  was  well  below  normal,  but,  of  course,  only  two  of 
them  had  been  followed  sufficiently  long  after  delivery,  and  they  do  not  prove  any- 
thing along  the  line  I  have  indicated.  I  have  an  idea  that  when  we  get  through 
with  our  studies  tliat  we  shall  find  that  preeclamptic  toxemia,  if  let  alnn.e,  might 
cause  death,  but  would  never  eventuate  in  eclampsia. 
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DE.  ARTHUR  H.  MORSE,  New  Haven,  Coxxecticut.— The  metliod  upon  wliic-h 
Dr.  Spalding's  test  is  based  was  suggested  by  Addis  and  Watanbee.  These  investi- 
gators found  that  in  the  case  of  urea  there  was  a  loose  relation  between  the  rate 
of  excretion  and  the  concentration  in  the  blood,  namely,  the  higher  the  level  of 
concentration  of  urea  in  the  blood,  the  greater  in  general  was  the  rate  of  urea 
excretion  in  the  urine.  They  had  noted  also  in  other  empirical  observations  on  the 
effect  on  kidney  function  of  removal  of  part  of  the  kidney  tissue,  that  the  ana- 
tomical defect  had  a  notable  influence  upon  the  function  only  if  the  remaining 
renal  structure  was  subjected  to  a  demand  for  increased  activity  in  urea  excretion 
by  the  administration  of  preformed  urea.  In  1918,  they  sought  to  approximate  more 
closely  the  conditions  which  obtain  in  disease  by  a  comparison  of  the  degree  of  ana- 
tomical defect  resulting  from  action  of  uranium  acetate  on  the  kidney,  and  the 
degree  to  which  the  function  of  urea  excretion  was  disturbed  under  conditions  in- 
volving strain  on  the  damaged  kidney.  They  made  use  of  uranium  acetate  because 
it  produces  easily  demonstrable  lesions  varying,  according  to  the  amount  adminis- 
tered and  the  susceptibility  of  the  animal,  from  necrosis  to  fatty  and  granular 
degeneration  and  because,  except  in  large  doses,  it  appreciably  injures  only  the 
proximal  convoluted  tubule.  Since  urea  is  found  in  relatively  large  amounts  in  the 
cells  of  the  convoluted  tubule  and  as  the  quantity  of  urea  is  increased  here  during 
urea  excretion,  it  appears  that  the  cells  of  the  tubes  have  a  great  deal  to  do  with 
tlie  concentration  of  urea  from  the  blood.  Tlierefore  the  lesions  of  the  kidney 
which  were  produced  by  the  administration  of  uranium  acetate  occurred  in  the 
parts  essential  in  the  excretion  of  urea.  By  varying  the  amounts  of  uranium  admin- 
istered, they  were  able  to  produce  severe,  mild  and  slight  anatomical  lesions.  They 
then  attempted  to  correlate  tlie  pathological  changes  in  the  renal  structure  with  the 
changes  in  urea  excretion.  This  was  done  by  giving  uranium  acetate  in  order  to 
produce  lesions  in  the  convoluted  tubules  and  then  by  giving  preformed  urea  by 
mouth  and  determining  the  ratio  between  the  urea  concentration  in  the  blood  and 
tlie  urea  content  of  the  urine.  It  was  found  that  the  classification  made  according 
to  the  ratio  between  the  urea  content  of  the  urine  and  of  the  lilood  disagreed  with 
the  anatomical  classification  in  only  two  instances. 

Dr.  Spalding's  paper  takes  up  the  question  from  a  clinical  standpoint.  He  has 
determined  the  excretion  of  urea  in  normal  nonpregnant  indi\-iduals  during  preg- 
nancy, in  women  following  delivery,  and  finally  in  women  wlio  have  had  toxemia, 
and  has  brought  out  the   fact  that   in   the   latter  the   output  of   urea   is   decreased. 

Now,  if  we  accept  the  work  of  Addis  and  regard  the  cells  of  the  convoluted 
tubules  as  the  cells  particularly  concerned  in  the  excretion  of  urea  and,  if  we  deter- 
mine that  subject  to  a  toxemia  the  output  of  urea  is  decreased  we  are  led  to 
the  conclusion  advanced  by  Dr.  Spalding  that  in  these  patients  there  is  a  permanent 
damage  to  the  cells  of  the  convoluted  tubules.  Of  course,  it  is  important  tliat  all 
these  patients  be  followed  carefully  over  a  period  of  years. 

The  point  'mentioned  by  Dr.  Litzenberg  is  of  importance.  The  attitude  of  the 
biochemist  frequently  differs  from  that  of  the  clinician.  All  these  biochemical  prob- 
lems need  for  their  solution  the  cooperation  of  the  biochemist  and  the  clinician.  In 
other  words,  such  investigations  are  so  complex  as  to  demand  the  individuality,  the 
skill  and  the  experience  of  several  specialists. 

DR.  SPALDIXG  (closing). — I  would  like  to  emphasize  a  point  Ijrought  out  by 
Dr.  Litzenberg,  namely,  the  value  of  working  with  the  various  departments,  par- 
ticularly with  the  medical  department.  By  cooperation,  we  as  obstetricians  can 
help  clinically  to  determine  what  the  damage  to  the  kidney  is  in  the  various  toxemias 
of  pregnancy. 

With  the  test  of  Dr.  Addis  we  have  a   method  of  measuring  quantitatively   the 
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damage  that  exists  in  the  kidney.  We  have  records  of  some  cases  studied  for  more 
than  two  years  -wliich  were  not  included  in  the  charts  of  his  paper,  because  they 
had  chronic  nephritis.  The  function  in  these  cases  has  gone  down  from  60  to  55, 
and  finally  to  5  before  they  developed  uremia.  In  one  case  we  have  the  kidneys 
obtained  at  autopsy. 

Dr.  Williams  remarks  on  the  differences  they  found  in  the  tests  in  the  cases  of 
eclampsia  and  in  the  preeclamptic  toxemias.  To  me,  that  does  not  seem  hard  to 
explain  because  in  the  ease  of  eclampsia,  the  toxin  is  not  poisoning  the  kidney  so 
much  as  some  other  part  of  the  body,  and  the  extrarenal  damage  produces  the 
convulsions  of  eclampsia.  In  the  preeclamptic  toxemia,  the  toxin  acts  longer  on 
the  kidneys  and  does  not  always  produce  subjective  symptoms. 

We  have  not  as  yet  studied  patients  who  have  become  pregnant  while  suffering 
with  chronic  nephritis. 

A  study  of  100  puerperal  patients  will  cost  a  considerable  amount  of  money,  as 
fully  one-half  the  material  is  lost  because  of  the  poor  training  of  the  nurse.  She 
does  not  know  quantitative  methods.  She  is  taught  to  report  facts  only  approxi- 
mately correct  as  to  time,  while  in  these  tests  the  facts  must  be  accurate.  This 
loose  teaching  is  wrong.  Every  patient  is  submitted  to  three  tests  and  by  averaging 
these  three  tests  we  can  tell  if  something  has  gone  wrong  with  the  test  of  a  patient. 
The  patient  must  take  from  750  c.c.  to  1000  c.e.  of  water  with  30  grams  of  urea  in 
it.  If  the  patient  should  vomit,  it  will  disturb  the  test.  Sometimes  a  nurse  will 
give  food  to  a  patient  because  she  gets  hungry.  Tlie  patient  cannot  have  anything 
to  eat  from  6  o'clock  one  evening  until  noon  time  the  next  day.  It  is  always  a 
surprise  to  see  how  easily  such  an  error  committed  in  the  ward  is  detected  by  the 
technician  in  the  laboratory.  The  laboratory  men  have  far  more  accurate  ways  of 
determining  deductions  than  we  clinicians  have  in  helping  them  to  carry  out  intelli- 
gent  tests. 


KETROVERSIONS  OF  THE  UTERUS  FOLLOWING  DELIVERY 

By  Frank  W.  Lynch,  M.D. 

San  Francisco,  Calif. 

I  BELIEVE  it  of  interest  to  present  to  yon  a  follow-np  study  that 
may  add  somewhat  to  the  scanty  data  concerning  the  frequency  and 
meaning  of  the  uterine  retrodisplacements  that  develop  after  child- 
birth. It  is  based  on  the  pelvic  condition  of  1230  women  who  were 
delivered  at  term  in  our  wards  and  who  were  examined  thereafter  at 
intervals  for  a  minimum  of  four  months  and  a  maximum  of  twelve 
months.  There  were  no  known  pelvic  inflammations  in  the  series.  Dur- 
ing the  period  of  this  investigation,  2037  women  were  delivered  at  term 
in  our  service.  The  study,  therefore,  is  based  on  60.3  per  cent  of  the 
total  material  that  was  delivered  at  term. 

The  fact  that  we  were  able  to  follow  but  60  per  cent  of  our  obstetric 
material  deserves  some  consideration,  since  in  another  study^  we 
followed  90  per  cent  of  458  operative  cases  for  periods  between  one 
and  four  years.  Various  factors  have  been  combined  to  prevent  the 
follow-up  of  more  of  the  obstetric  cases.  Thus,  nearl}'  15  per  cent  of  the 
eases  were  known  to  be  illegitimate  and  disappeared  immediately  after 
labor.  Eight  per  cent  lived  out  of  town  and  too  far  away  to  permit  of 
subsequent  returns.  A  smaller  percentage  were  "chronic  poor"  who 
move  often  and  cannot  be  traced.  Nearly  10  per  cent,  however,  could 
not  be  induced  to  return  nor  persuaded  that  their  pelvic  condition  fol- 
lowing delivery  might  be  a  matter  for  their  subsequent  concern. 

AVe  term  as  retrodisplacements  in  this  stud}'  any  retroversion  or  retro- 
flexion of  the  second  or  third  degree. 

We  have  tabulated  the  cases  in  various  manners  in  an  attempt  to  find 

(1),  the  frequency  of  retrodisplacements  in  the  year  following  de- 
livery. 

(2),  the  possible  influence  of  vaginal  relaxations,  forceps  extractions, 
and  parity  upon  the  production  of  the  displacement. 

(3),  the  months  when  the  retrodisplacements  were  first  noted. 

(4),  the  percentage  of  retrodisplacement  eases  that  developed  symp- 
toms. 

(5),  the  month  when  symptoms  first  developed. 

(6),  the  result  of  pessary  treatment. 

(7),  the  comparative  frequency  of  subsequent  pregnancy  in  women 
with  retroverted  and  anteflexed  uteri. 

(8),  the  anatomic  result  of  operations  for  retrodisplacements. 

1.  The  frequency  of  retrodisplacement  of  the  uterus  during  the  year 
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following  delivery.  There  is  some  literature  bearing  upon  the  fre- 
quency of  retropositions.  A  number  of  observers  have  determined 
that  about  22  per  cent  of  gjaiecologic  cases  have  retroverted  uteri.  A 
few  have  sought  to  determine  its  frequency  in  women  in  general.  E. 
Schroeder's  report-  is  the  best  known  of  these.  He  found  retro- 
positions  in  28.7  per  cent  of  411  w^omen  taken  from  the  Konigsberg 
gj-necologic  dispensary,  the  obstetric  and  medical  clinics.  A  few  only 
have  investigated  the  frequency  of  posterior  "uterine  displacements  fol- 
lowing delivery.  AVinter^  found  that  they  occurred  in  12  per  cent 
of  300  women  from  two  to  ten  months  after  labor.  In  marked  contrast, 
we  found  posterior  displacements  at  some  time  during  the  first  year 
following  confinement  in  41.1  per  cent  (505  cases)  of  the  1230  in  the 
series.  It  seems  worthy  of  comment  that  retrodisplacements  existed  in 
only  19.6  per  cent  of  the  186  private  cases  which  were  studied  in  the 
series.  This  small  percentage  held  down  the  figure  for  the  total  series 
since  the  frequency  in  the  clinic  cases  was  44.8  per  cent.  Since  our 
clinic  patients  almost  without  exception  were  hard  working  women,  and 
the  private  patients  were  of  the  leisure  class,  it  seemed  safe  to  assume 
that  hard  work  following  delivery  increases  the  frequency  of  retrover- 
sions and  retroflexions. 

2.  Tlie  comparative  frequency  of  vaginal  relaxations  and  forceps  de- 
liveries in  tlie  retrodisplacement  cases  and  the  normal  controls,  and  the 
influence  of  parity  in  the  production  of  the  uterine  displacements.  The 
series  presented  505  cases  with  retroverted  uteri  and  725  normal  con- 
trols. Vaginal  relaxations  sufficiently  marked  to  warrant  repair  appear 
to  have  little  influence  on  the  production  of  the  displacements  since 
they  were  found  in  only  29  per  cent  of  505  retrodisplacement  cases  in 
contrast  with  24  per  cent  of  the  725  cases  used  for  control.  We  then 
grouped  together  all  the  cases  with  vaginal  relaxations  and  divided 
them  into  two  classes,  accordingly  as  the  uterus  was  retrodisplaced  or 
in  the  normal  position.  There  was  extremely  little  difference  between 
the  percentages  of  the  two  groups.  The  cases  of  relaxed  vaginal  out- 
lets with  retroposed  uteri  constituted  only  46  per  cent  of  the  total  in 
contrast  to  the  relaxed  vaginal  outlets  with  normal  uterine  positions 
which  comprised  54  per  cent  of  this  series. 

We  have  reviewed  the  forceps  series  hoping  to  determine  to  what 
extent  lacerations  from  instrumental  deliveries  were  responsible  for  the 
displacements.  Nine  and  six-tenths  per  cent  of  the  1230  cases  were 
delivered  at  some  time  by  forceps.  Forceps  were  used  in  the  labors  of 
10.3  per  cent  of  the  505  retroposition  cases  and  in  9  per  cent  of  the 
725  normal  controls.  In  a  preliminary  study  based  on  a  total  series  of 
761  cases,  the  percentages  were  9  per  cent  and  5.7  per  cent 
respectively.  There  were  very  few  high  forceps  and  comparatively  few 
midforceps.     An  unusual  number  of  low  forceps  for  uterine  inertia 
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brought  up  tlie  ])eree]!tage.  Yet  it  docs  not  seem  as  if  forceps  could  have 
been  of  much  etiologic  moment  since  there  were  only  119  applications 
in  the  1230  cases  and  there  were  505  retroHexions  for  which  we  seek 
the  etiology. 

We  attempted  to  ascertain  whctlier  a  larger  proportion  of  the  retro- 
displacements  had  had  difficult  first  labors  but  abandoned  the  study  be- 
cause of  difficulties  in  making  comparison. 

Grouping  our  cases  as  the  uterus  was  forward  or  back,  we  arranged 
them  according  to  the  number  of  children  they  had  borne.  Our  sus- 
picion that  a  woman  was  more  likely  to  develop  retrodisplacement  after 
many  labors  than  with  a  few  does  not  seem  to  be  borne  out  in  Table  I. 
The  most  striking  point  developed  from  the  compilation  was  that  there 
were  more  women  who  had  extremely  large  families  in  the  normal  group 
than  in  the  retrodisplacement  cases.  Thus,  there  were  20  women  in 
the  725  normal  controls  who  had  had  from  nine  to  fourteen  children, 
in  spite  of  whicli  tlie  uterus  remained  upright  during  a  minimum  ob- 
servation of  six  months  following  labor.  On  the  contrary,  there  were  only 
two  of  the  505  retrodisplacement  cases  who  had  had  as  many  as  nine 
cliildren. 

Table    I 
Parity  and  Displacement 
uterus  retkoposed  uterus  normal 

505    CASES  725    CASES 


per  cent 

per  cent 

Para   1 

43.9 

44 

Para  1  and  11 

65.G 

(33.4 

Para  I-III   incl. 

78.2 

76.7 

Para  I-IV   incl. 

87.5 

83.2 

Para  I-V  incl. 

93.2 

90.1 

Para  I-VI   incl. 

96.9 

94.7 

Para  I-IX  incl. 

1(10 

100 

3.  Month  when  the  uterus  iras  found  displaced.  (Series  of  505 
cases.)  —  Our  postpartum  cases  are  urged  to  return  for  observation  six 
weeks,  three  mouths,  six,  nine  and  twelve  months  after  delivery.  Not 
all  reported  absolutely  on  this  schedule,  although  the  majority  did  so. 
When  they  did  not  return  during  the  week  they  were  due,  they  were ' 
summoned  by  another  letter,  and  if  this  failed,  a  nurse  was  sent  to  bring 

Table    II 

Months   Following   Delivery   avhen   Displacement   was   Noted 

505  cases 

I'irst   Month  28  i^er  cent 

Second  Month  26.5  per  cent 

Third  Month  12.5  per  cent 

Fourth  Month  9  per  cent 

Fifth   to    Eighth    Month  18  per  cent 

Eighth  to  Twelfth  Month  (>  per  cent 
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them  in.  This  delay  made  many  visits  later  than  schedule.  Seventy- 
six  per  cent  of  the  505  cases  were  found  to  have  uterine  displacements 
within  four  months  after  delivery;  18  per  cent  developed  displacements 
during  the  second  four  months;  and  6  per  cent  during  the  last  four 
months  of  the  year. 

4.  The  percentage  of  symptoms  in  retropositions  and  in  tlie  normal 
control  cases.  (Series  of  1230  cases). — Great  interest  centers  about  the 
frequency  of  pelvic  symptoms  in  the  retroposition  cases  in  comparison 
AvJth  those  in  the  controls.  This  phase  of  the  subject  has  been  con- 
sidered by  several  investigators.  "Winter's  series  of  300  cases  presented 
36  cases  which  had  displacements  two  to  ten  months  following  labor. 
Eleven  of  these  had  no  pelvic  sjTnptoms.  Of  the  25  remaining  cases  of 
the  series,  Winter  concluded  that  only  four  had  symptoms  which  were 
due  to  the  displacement.  Seeking  to  determine  the  relation  between 
uterine  displacements  and  symptoms,  he  examined  710  women  who 
appeared  normal.  Twenty-two  per  cent  (154  cases)  had  posterior  dis- 
placements, 60  per  cent  of  which  gave  no  pelvic  symptoms.  E.  Schroe- 
der  subsequently  continued  this  investigation.  His  material  com- 
prised 411  cases,  82  of  which  were  from  the  gynecologic  polyclinic,  84 
from  the  obstetric  and  145  from  the  medical  clinic.  Posterior  displace- 
ments were  found  in  28.7  per  cent  of  this  number.  Schroeder  states 
that  73  per  cent  (303  cases)  of  the  total  had  no  pelvic  symptoms,  yet 
26  per  cent  (79  cases)  of  these  had  retroversions.  There  were  108 
women  who  complained  of  lower  abdominal  symptoms,  36  per  cent  (39 
cases)  of  which  had  displacements.  Schroeder,  therefore,  concluded 
that  25  per  cent  of  women  who  complain  of  no  symptoms  referable  to 
their  pelvis  have  retroversion.  This  investigation  is  the  basis  of  the 
school  which  believes  that  uterine  displacements  are  usually  of  little 
importance. 

In  our  study  we  have  classed  bearing-down  sensations,  or  a  feeling  of 
pressure  in  tlie  pelvis,  or  sacral  backache  as  pelvic  symptoms.  While 
agi'eeing  with  the  view  which  holds  that  these  symptoms  may  well  de- 
velop from  pathology  associated  with  the  uterine  displacements  rather 
than  from  the  retroposition  itself,  we  submit  that  it  is  of  interest  that 
they  were  three  times  as  frequent  in  the  retroposition  cases  as  in  the 
normal  controls  in  our  series.  Thirtj'-two  per  cent  of  the  505  re- 
troversions came  in  because  of  symptoms,  as  did  ten  and  a  half  per 
cent  of  the  725  normal  controls.  The  remainder  of  the  two  groups 
were  brought  back  purely  because  of  the  urgency  of  the  follow-up. 
Our  study  forces  the  belief  that  nearly  all  of  the  differences  between 
these  two  percentages  is  due  to  the  sequelae  of  retroposition,  as  it  is 
likely  that  faulty  posture  and  bad  feet  are  equally  common  in  both 
the  major  groupings  of  our  study.  Vaginal  relaxations  were  present  in 
approximately  the  same  percentage  in  each  series,  29  per  cent  of  505 
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retroversions  (146  cases),  and  24  per  cent  of  the  725  normal  controls 
(174  cases).  AVe  also  attempted  to  see  to  what  extent  the  symptoms 
depended  upon  A-aginal  relaxations.  There  were  162  of  the  505  retro- 
position  cases  who  came  in  because  of  symptoms.  In  this  series  of 
505  cases,  there  were  146  vaginal  relaxations.  There  were  76  of  the 
725  normal  controls  who  came  in  becanse  of  symptoms.  Yet  there 
were  174  vaginal  relaxations  in  the  725  normal  controls. 

5.  The  month  in  ivhich  symptoms  developed. — This  section  throws 
much  sidelight  on  the  previous  grouping.  There  were  161  of  the  re- 
troposition  group  that  complained  of  pelvic  symptoms.  Arranging  our 
cases  to  show  the  time  of  the  appearance  of  symptoms,  we  found  pelvic 
symptoms  developed  in  50  per  cent  of  the  161  cases  in  the  first  three 
months;  25  per  cent  in  the  second  quarter;  15  per  cent  in  the  third; 
and  10  per  cent  in  the  fourth  quarter. 

Table    III 
IGl  Cases  Retuodisplacemext  Presextixg  Symptoms 


MOXTH  APPEAKAXCE  OK   SYMPTOMS 


I  20  per  cent 

II  20  per  ceut 

III  10 — 50  per  cent 

IV  to  VII  25  per  cent 
VII  to  X  15  per  cent 
X  to  XII    incl.  10  per  cent 


6.  Pessary  treatment. — We  attempted  to  correct  the  displacement  in 
all  cases.  The  great  majority  were  straightened  without  anesthesia. 
All  subinvolution  cases  were  treated  with  douches  and  tampons.  The 
entire  series  were  advised  to  use  the  knee-chest  position  and  the  kan- 
garoo walk.  No  attempt  was  made  to  manually  correct  the  displace- 
ment until  at  least  five  weeks  had  elapsed  after  delivery.  The  position 
was  corrected  then  and  pessaries  were  placed  in  281  cases,  all  of  which 
were  subsequently  followed.  The  position  was  not  corrected  in  the  re- 
mainder of  the  series,  either  because  the  uterus  could  not  be  brought 
forward  without  gas  anesthesia,  for  which  the  patient  failed  to  return, 
or  because  the  vagina  was  too  relaxed  to  hold  a  pessary.  Pessaries  did 
not  hold  in  47  of  the  281  cases.  The  patient  refused  to  wear  them  in 
32  instances.  Orthopedic  cures  were  obtained  in  the  remainder  (72 
per  cent)  so  that  the  uterus  remained  forward  after  the  removal  of  the 
pessary.  Operation  was  advised  in  the  47  cases  that  the  pessary  did 
not  hold.  Twenty-one  of  these  subsequently  came  to  the  various  repair 
operations. 

There  were  161  cases  of  retroversion  which  presented  sjTQptoms 
sometime  during  the  first  year  after  labor  (32  per  cent  of  the  505  re- 
troversions). Sufficient  time  has  not  elapsed  to  permit  final  judgment 
as  to  the  result  in  14  cases.     The  symptoms  disappeared  following  the 
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correction  of  the  deformity  by  pessary  in  68  per  cent  of  the  remaining 
147  cases  and  this  has  continued  following  removal  of  the  support.  The 
symptomatic  cui"e  by  pessary  treatment,  therefore,  is  68  per  cent. 
Partial  symptomatic  cure  was  obtained  in  15  per  cent.  This  treatment 
failed  in  17  per  cent  and  operation  was  advised  in  this  group. 

7.  Relative  fecundity. — It  is  extremely  difficult  to  draw  conclusions 
from  a  statistical  study  as  to  the  relative  fecundity  of  the  various  groups 
of  a  series  unless  the  tables  contain  many  thousands  of  cases.  Hoping  to 
reduce  error,  we  have  studied  only  the  761  married  women  who  formed 
an  earlier  series,  and  who  have  been  observed  for  a  minimum  of  two 
years.  Pregnancies  were  observed  in  15  per  cent  (65  cases)  of  430 
women  who  did  not  have  displacements.  There  were  only  10  per  cent 
(32  eases)  of  pregnancies  in  women  who  had  had  posterior  uterine  posi- 
tions but  "who  had  been  treated  by  correction  of  the  displacement  and 
pessary  support.  Six  Avomen  whose  uterine  displacements  had  not  been 
satisfactorily  corrected  returned  pregnant.  There  were  only  119  cases  in 
this  group,  giving  an  incidence  of  pregnancy  of  5  per  cent.  One  case 
came  back  with  an  early  pregnant  uterus  prolapsed  over  the  pessary 
and  two  others  had  early  pregnancy  in  a  retroverted  uterus,  although 
that  organ  had  been  up  in  place  when  the  patient  was  last  seen. 

8.  Anatomical  result  of  operation.- — During  the  period  of  this  inves- 
tigation, we  have  performed  191  uterine  suspensions  in  women  whose 
symptoms  were  of  several  years'  duration  with  the  exception  of  the  few 
cases  considered  in  the  above  study.  All  of  the  cases  were  so-called 
simple  suspensions,  that  is,  no  case  presented  definite  inflammatory 
disease,  although  there  were  many  cases  with  mildly  diseased  ovaries. 
The  majority  needed  vaginal  repairs  which  was  done  when  necessary. 
The  appendix  was  removed  in  nearly  all  cases.  We  have  thought  it 
worth  while  to  report  the  subsequent  anatomic  studies  of  the  pelvic 
condition.  There  were  no  deaths  in  the  series.  Two  of  the  cases  were 
lost  for  the  purpose  of  study.  The  remainder  were  followed  for  a  mini- 
mimi  of  six  months  and  a  maximum  of  three  years.  A  study  of  this 
type  seems  advisable  since  more  than  130  retrodisplacement  operations 
have  been  described  which  are  all  advocated  as  the  very  best  procedure. 

One  hundred  and  eight  Webster  operations  were  performed  with  two 
recurrences.  The  return  in  one  was  found  four  months  after  operation. 
She  became  pregnant  one  year  after  discharge  from  the  hospital.  The 
recurrence  was  not  complete  in  the  other  case,  although  the  uteriLS  sags 
unless  she  wears  a  pessary.  Thirty-one  Coffey  operations  Avei-e  per- 
formed without  recurrence.  The  twenty-eight  Kelly-Xeel  operations 
were  followed  by  four  recurrences,  three  of  which  were  subsequently 
operated,  and  one  was  treated  bj'  pessary.  Atypical  Ferguson  opera- 
tions were  done  in  five  cases,  as  were  sixteen  atypical  operations  in 
which  a  new  fundal  insertion  was  made  of  the  round  ligament.     There 
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was  no  recurrence  in  this  group.  The  subjective  results  for  the  series 
will  appear  in  another  paper. 

Six  recurrences  in  a  series  of  189  cases  (3.3  per  cent)  seems  very 
high  when  broad  serous  surfaces  were  approximated  and  were  held 
together  by  nonabsorbable  sutures  in  all  cases.  The  three  recurrences 
in  the  Kelly-Neel  group  which  were  subsequcnth'  reoperated  gave  con- 
stant anatomic  findings.  Careful  notes  of  the  pelvic  condition  had 
been  made  at  time  of  operation  in  each  of  the  191  cases. 

As  a  result  of  our  study,  we  feel  that  we  may  adduce  conclusions  to 
account  for  the  failures. 

The  round  ligament  operations  now  performed  fall  in  three  great 
classes,  viz.,  (1),  those  which  shoi-teu  and  refix  the  round  ligament  in 
the  inguinal  canal,  including  the  Alexander  procedure  and  its  modifica- 
tions; (2),  those  wliich  elevate  the  uterus  by  a  new  fixation  of  the  round 
ligament  in  the  abdominal  wall,  as  the  Olshausen  and  the  Gilliam  sus- 
pensions and  their  modifications;  (3),  those  in  which  a  new  attachment 
of  the  ligament  is  made  on  the  fundus  of  the  uterus,  as  in  the  Coffey, 
Webster,  and  the  atypical  operations  of  our  series. 

The  round  ligament  was  not  designed  by  Nature  to  hold  the  uterus 
forward,  except  possibly  in  pregnancy.  Yet  it  may  be  made  to  do  so 
when  it  is  shortened  sufficiently,  provided  the  insertion  in  the  inguinal 
canal  is  firm  and  the  uterine  origin  is  in  its  normal  elevated  position. 
While  interested  in  tliis  subject,  we  have  been  surprised  to  find  how 
frequent  are  abnormal  attachments  of  this  ligament.  Thus,  the  uterine 
insertion  of  the  round  ligament  often  loses  its  high  fundal  attachment 
and  slips  down  in  long  standing  retroversions  even  as  far  as  the  peri- 
toneal reflection  of  the  bladder.  In  such  cases,  the  uterine  end  of  the 
ligament  may  be  spread  out  like  the  blades  of  a  fan  (Fig.  1).  Traction 
on  the  distal  end  of  such  a  round  ligament  will  not  pull  the  fundus  over 
in  flexion,  because  the  ligament  is  really  attached  to  the  midpoint  of  the 
entire  organ,  i.  e.,  uterus  and  cervix  taken  as  a  whole.  Such  a  pull  is 
far  more  likely  to  bring  the  uterus  forward  in  the  old  retroposed  posi- 
tion with  the  cervix  anterior  to  the  level  of  the  fundus  and  pulled  up 
close  to  the  symphysis.  We  have  also  been  impressed  by  the  number 
of  lax  inguinal  rings  in  which  there  are  weak  and  yielding  attachments 
of  the  round  ligament.  It  naturally  follows  if  the  fixation  point  in  the 
groin  is  not  firm,  that  any  round  ligament  operation  of  groups  one  and 
three  will  fail. 

Our  experience  has  shown  that  the  utcrosacral  operation  as  usualh^ 
performed  through  the  abdomen  merely  shortens  the  peritoneal  fold 
and  does  not  reach  the  strong  part  of  the  ligament.  The  strong  part 
of  the  uterosacral  as  seen  from  an  incision  in  the  abdomen  is  close  to 
the  uterus.  The  superficial  part  of  the  ligament  has  no  firm  fixation 
on  the  sacral  side  and  if  put  on  a  stretch  will  show  a  pull  scattered  out 
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on  tlie  peritoneum  even  as  far  as  the  mesentery.  Few  abdominal  opera- 
tions utilize  the  deeper  portion  of  the  ligament  since  hemorrhage  is  likely 
to  occur  during  the  procedure.  We  have  opened  seven  eases  in  which 
others  had  performed  unsuccessfully  the  ordinary  abdominal  shorten- 


FiK      1  -Showing    atroi.hv    of    uterine    end    of    round    ligament    and     that     forward    traction     no 

longer   elevates    the    fundus. 

ing  of  the  uterosacrals.  Three  were  the  recurrences  in  tlie  Kelly-Xeel 
op'eration  in  this  series.  In  each  case,  the  nonabs()rl)able  sutures  were 
found  high  up  on  the  cervix  and  shrouded  in  lilmy  adhesions.  There 
was  no  vestige  of  a  new  ligameiit. 
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There  is  no  doubt  that  the  two  recurrences  which  followed  the  108 
Webster  operations  resulted  because  the  weakened  attachment  of  the 
Hg-ament  in  the  inguinal  ring  was  not  properly  appreciated  in  the  exam- 
ination during  the  operation.  At  any  rate,  this  attachment  was  not 
strengthened  at  the  time  by  suturing.  If  the  fixations  of  the  ligament 
are  firm,  even  a  weak  round  ligament  will  maintain  the  position.  The 
good  results  which  have  been  obtained  by  Kelly  suspensions  show  that 
veiy  little  restraining  force  is  necessary  to  keep  the  uterus  forward  if 
that  organ  is  in  the  forward  position.  It  would  appear,  on  the  con- 
trary, that  the  four  recurrences  in  the  28  Kelly-Neel  operations  resulted 
because  the  fundal  insertion  of  the  round  ligament  had  slid  down  from 
its  previously  high  origin  and  for  that  reason,  the  operation  had  not 
been  well  chosen.  The  cases  were  all  done  by  one  operator,  who  also 
shortened  the  uterosacrals  in  the  routine  of  the  operation. 

It  follows,  therefore,  that  the  surgeon  should  carefully  consider  both 
the  groin  and  uterine  attachments  of  the  round  ligament  before  deter- 
mining upon  the  type  of  his  operation.  He  may  find  it  necessary  to  ad- 
vance the  uterine  origin  as  well  as  to  strengthen  the  insertion  in  the 
canal,  a  procedure  which  we  have  taught  for  several  years. 

The  behavior  of  the  ovaries  following  the  various  suspensions  has 
been  a  matter  of  some  concern.  Ovaries  in  long  standing  retroflexions 
commonly  develop  symptoms.  Many  men,  forgetting  this  point  state 
that  ovaries  are  more  apt  to  give  trouble  after  certain  types  of  opera- 
tion. Our  records  show  that  one  or  both  ovaries  were  enlarged  and 
tender  in  11  of  the  108  Webster  operations;  in  five  of  the  28  Coffey; 
in  eight  of  the  27  Kelly-Neel ;  and  in  four  of  the  20  Ferguson  and 
atypical  cases.     None  required  subsequent  operation. 

We  cannot  properly  discuss  the  question  of  pregnancy  following 
operations  since  only  15  women  in  the  189  have  yet  become  pregnant. 
Their  pregnancies  total  19.  Two  women  were  aborted  because  they 
became  pregnant  immediately  following  operation.  They  have  since 
borne  children.  There  was  one  pregnancy  in  the  Coffey  group,  eleven 
in  the  Webster,  and  four  in  the  Kelly-Neel,  one  of  which  miscarried. 
Two  women  in  the  Webster  group  have  had  two  children  each,  since 
operation.  There  were  no  dystocias  in  the  series  and  there  has  been  no 
recurrence  of  the  displacement. 

The  grossly  apparent  errors  of  the  work  are  that  we  have  not  followed 
100  per  cent  of  the  cases,  nor  observed  all  of  the  series  for  an  equal 
length  of  time;  moreover,  we  are  ignorant  of  the  pelvic  condition  prior 
to  the  first  pregnancy.  Yet  we  believe  that  we  may  reasonably  present 
the  following  conclusions : 

1.  Retrodisplacements  were  noted  in  11.1  per  cent  of  1230  cases  which 
were  accurately  followed  between  four  and  twelve  months  after  delivery. 

2.  Thirty-two  per  cent  of  the  505  retropositions  came  back  because 
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of  pelvic  symptoms.     Ten  and  a  half  per  cent  of  725  controls  with  up- 
right uteri  complained  of  slight  symptoms. 

3.  Nineteen  and  six-tenths  per  cent  of  186  private  cases  presented 
retropositions  in  contrast  to  44.8  per  cent  found  in  1044  clinic  cases. 
Hard  work  may,  therefore,  be  an  important  etiologic  factor  in  retrodis- 
placements. 

4.  Eeplacement  of  the  uterus  and  pessary  support  gave  anatomic  cor- 
rection in  72  per  cent  of  the  cases  which  wore  pessaries.  Symptomatic 
cure  and  anatomic  correction  were  obtained  by  identical  procedures  in 
68  per  cent  of  the  161  cases  presenting  symptoms. 

5.  Subsequent  pregnancies  were  observed  in  15  per  cent  of  a  portion 
of  the  series  in  women  who  did  not  have  displacements,  in  10  per  cent 
of  women  who  had  treated  retropositions,  and  in  five  per  cent  of  cases 
whose  retroposition  had  not  been  corrected. 

6.  No  one  type  of  suspension  has  been  entirely  successful  in  our 
hands.  There  were  two  recurrences  in  155  operations  which  made  a 
new  round  ligament  fixation  upon  the  uterine  fundus  necessary  (108 
Webster,  31  Coffey,  16  atypical).  There  were  four  recurrences  follow- 
ing 28  Kelly-Neel  suspensions,  together  with  the  shortening  of  the 
upper  part  of  the  uterosacral  ligaments. 

7.  The  need  of  early  correction  of  retropositions  following  labor  is 
clearly  evident. 
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DISCUSSION 

DR.  CHANNING  W.  BARRETT,  Chicago,  Illinois.— The  paper  has  been  most 
interesting  and  it  has  verified  some  of  the  things  we  have  had  definitely  in  mind 
and  have  furnished  a  few  surprises.  Wo  are  all  glad  to  have  this  statistical  show- 
ing to  counter  the  statistics  of  Winter  which  have  been  so  frequently  quoted  by 
those  who  claim  that  retrodisplacements  of  the  uterus  gave  no  symptoms.  Winter 
sliows  in  his  statistics  that  only  12  per  cent  had  retrodisplacements  of  the  uterus. 
Of  36  cases  out  of  200,  very  few  of  those  had  symptoms,  and  of  those  that  had 
symptoms  all  but  four  could  be  credited  to  something  else  besides  the  displacement. 
Tliese  statistics  have  been  quoted  by  men  who  set  aside  the  idea  that  retrodisplace- 
moiit  could  cause  symptoms.  Now,  we  have  statistics  showing  about  41  per  cent  in 
clinic  and  jirivate  patients  have  displacements,  and  that  quite  a  large  percentage 
of  these  show  symptoms  due  to  the  displacement  which  can  be  relieved  by  correcting 
the  displn  cement. 

The  fact  that  these  displacemenls  are  so  connnoii  aftci'  confinement  and  the  fur- 
ther fact  that  they  can  be  corrected  much  more  easily,  if  treated  early,  should  lead 
us  to  consider  the  factors  in  regard  to  supporting  it.  The  factors  in  regard  to  the 
cause  of  the  displacement  after  confinement  should  deal  with  tlie  patients,  so  that 
fewer  tlian  41  per  cent  would  have  displacement,  if  possilile.     The  very  conditions 
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tliat  exist  after  confiiienient  favor  displacement,  tliat  is,  a  lieavy  organ,  ligaments 
tliat  have  not  involuted,  as  well  as  pelvic  tissues  that  have  not  involuted,  so  that 
when  a  patient  gets  on  her  feet  she  is  carrying  a  heavy  uterus  with  long  ligaments, 
and  if  the  support  from  below  is  imperfect,  there  is  all  the  more  tendency  for  the 
organ  to  take  a  low  position,  and  with  a  low  position  retrodisplacement  may  be 
favored. 

I  believe  that  the  first  six  months  after  confinement  is  a  very  much  more  favor- 
able time  for  correction  of  displacement  than  the  latter  six  months  of  the  first  year. 
It  would  be  advisable  to  make  the  correction  as  early  as  possible.  One  per  cent  of 
effort  will  gain  then  10  per  cent  perhaps  of  results,  while  later,  10  per  cent  of  effort 
will  sometimes  not  gain  1  per  cent  of  results. 

The  satisfactory  thing  about  this  work  is  that  so  many  cases  were  cured  and 
stayed  cured  after  the  removal  of  the  pessary. 

DK.  HIRAM  N.  VINEBERG,  New'  York  City.— I  can  only  reiterate  what  the 
last  speaker  has  said  as  to  the  debt  the  Society  owes  to  Di-.  Lynch  for  his  very 
excellent  statistical  paper.  No  one,  who  has  not  seen  Dr.  Lynch 's  organization,  can 
realize  how  he  was  able  to  present  such  a  valuable  contribution,  because  his  organi- 
zation is  complete,  and  that  has  been  shown  l)y  what  he  has  been  able  to  find.  He 
has  been  his  own  severest  critic  by  a  100  per  cent  follow-up.  We  are  satisfied  in 
New  York  if  we  have  25  per  cent.  The  valuable  thing  to  me  Dr.  Lynch  has  brought 
out  is  the  late  development  of  these  displacements  after  delivery.  Formerly,  we 
were  all  satisfied  and  we  thought  we  were  making  an  advance  in  our  former  obser- 
vations if  we  examined  patients  six  weeks  after  delivery,  and  if  a  patient  had  no 
complications  at  that  time,  that  patient  was  considered  all  right.  Dr.  Lynch  has 
brought  to  our  notice  the  fact  that  in  a  great  many  cases  these  displacements  only 
occurred  four  months  after  delivery,  and  a  great  number  even  later. 

The  last  speaker  (Dr.  Barrett)  has  drawn  attention  to  the  fact  that  by  recog- 
nizing these  cases  early,  pessary  treatment  is  all  that  is  necessary  in  a  very  large 
percentage,  72  per  cent.  We  know  that  ordinarily,  if  we  take  cases  as  they  come 
to  our  office,  if  we  get  as  much  as  5  per  cent  permanent  cures  with  pessaries,  we 
are  doing  as  much  as  we  can  expect.  Here,  taking  these  cases  early,  Dr.  Lynch  has 
shown  us  that  we  can  get  as  much  as  72  per  cent  cures. 

I  was  a  little  disappointed  in  that  Dr.  Lynch  had  not  attempted  what  to  my 
mind  is  the  simplest  operation  on  the  round  ligament,  and  it  is  one  which  I  have 
followed  for  over  twenty  years.  It  is  the  Ohlshausen  procedure,  somewhat  modified, 
and  that  is,  passing  two  sutures  around  the  ligament,  the  first  one  quite  close  to  Iho 
honi  of  the  uterus  practically  where  the  ligament  is  inserted  into  the  uterus,  and  the 
other  one  a  little  bit  farther  out.  That  attaches  the  strongest  part  of  the  liga- 
ment and  it  is  a  simple  procedure.  I  have  seen  a  great  many  of  the  operations  done 
on  the  round  ligaments,  and  I  have  been  surprised  at  the  amount  of  surgery  that 
was  done  when  the  same  anatomic  results  could  be  achieved  in  so  simple  a  manner 
and  with  so  little  traumatism. 

I  can  only  speak  definitely  of  the  results  in  my  private  cases  for  the  past  fifteen 
years  and  I  have  had  124  cases  of  suspension  by  the  round  ligaments  in  this  man- 
ner; 30  of  these  patients  afterward  became  pregnant;  three  had  two  children,  one 
had  three,  and  there  was  one  abortion  at  four  months.  I  was  able  to  observe  these 
cases  after  delivery,  and  in  every  instance  the  uterus  remained  forward. 

DR.  WILLIAM  E.  STUDDIFORD,  New  York  City.— W^e  have  been  making  in- 
vestigations along  the  same  lines  that  Dr.  Lynch  has  indicated,  and  have  found  just 
as  he  did  that  with  the  question  of  retroversion,  or  disi:)lacement,  occurring  following 
operative  deliveries  and  forceps  and  normal  deliveries  there  was  little  difference. 
Our  conclusions  are  about  the  same  regarding  the  use  of  the  pessary. 
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There  are  two  or  three  other  factors  in  the  condition  that  I  feel  are  of  great 
importance.  First,  the  question  of  a  properly  adjusted  corset  or  abdominal  binder. 
Many  of  these  cases  of  retroversion  have  markedly  relaxed  abdomens,  and  one  rea- 
son that  we  have  fewer  cases  in  private  patients  is  the  fact  that  they  are  able  to 
buy  suitable  clothing,  so  that  the  abdominal  support  is  better.  We  find  in  many 
working  women  that  they  either  wear  no  corset  at  all,  or  their  clothing  is  supported 
around  the  waist  with  a  constant  drag  on  tlie  abdominal  walls  which  tends  to  in- 
crease the  retroversion. 

One  other  factor  of  importance  is  the  question  of  focal  infection.  In  many  of 
these  cases  the  condition  of  the  teeth  is  a  factor  in  causing  a  certain  amount  of 
relaxation  and  a  part  of  the  general  effect  of  the  infection  on  all  their  muscles. 
Another  condition  that  is  of  some  importance  is  the  condition  of  the  cervix.  You 
find  in  many  of  these  cases  six  weeks  or  a  month  after  delivery  there  is  more  or 
less  erosion  of  the  cervix,  with  some  involvement  of  the  glands  of  the  cervix  which 
leads  to  probably  a  mild  focal  infection  at  that  location,  and  that  probably  has  an 
effect  on  the  ligaments  that  Dr.  Williams  has  mentioned  as  a  supporting  factor. 
We  have  found  in  many  of  these  cases,  if  we  treat  the  condition  of  the  cervix  and 
improve  that,  the  tendency  to  retroversion  is  lessened. 

Another  point :  Tliese  cases  which  are  relieved  temporarily  by  a  pessary,  but 
not  cured,  form  the  ideal  cases  for  the  Alexander  operation.  That  operation  by 
shortening  the  round  ligaments  through  the  canal  brings  up  certain  fascial  attach- 
ments connected  with  the  round  ligament  that  tend  to  lift  the  bladder  and  the 
anterior  layer  of  the  broad  ligament,  and  will  correct  some  of  the  varicosities  that 
occur  in  the  broad  ligament,  and  Avill  do  it  in  a  way  that  no  other  operation  of 
which  I  know  will  accomplish.  Some  of  the  most  satisfactoiy  results  I  have  ever 
seen  are  in  those  cases  of  this  type  in  which  the  Alexander  operation  lias  been  done. 

DR.  JOSEPH  BRETTAUER,  Xew  York  City.— I  should  like  to  endorse  Dr. 
Studdiford's  remarks  regarding  the  Alexander  operation.  In  my  hands  it  has  proved 
al)solutely  satisfactory  and  is  easily  performed.  Very  rarely  was  it  necessary  to 
resort  to  some  other  method  on  account  of  too  thin  ligaments  or  too  great  difficulty 
in  isolating  them. 

Furthermore,  I  believe  that  Dr.  Williams  has  struck  the  keynote  of  the  situation. 
The  etiology  of  postpartum  retroflexion  has  nothing  to  do  with  the  ligaments;  the 
cause  is  the  uterine  wall  itself  and  a  j^roper  postpartum  management  of  the  patient 
will  decrease  to  a  large  extent  the  occurrence  of  this  condition.  By  this  I  mean  the 
careful  management  of  the  bladder  and  the  discarding  of  the  tight  abdominal 
binder,  wliieh  private  patients  regard  as  such  an  important  feature  immediately  after 
delivery. 

DR.  J.  WHITRIDGE  WILLIAMS,  Baltimokk,  Marylaxd.— The  statistics  of  Dr. 
Lynch  bear  out  to  a  great  extent  my  own.  My  attention  was  first  directed  to  this 
subject  a  number  of  years  ago  when  I  found  my  private  patients  presented  more 
retroflexion.s  than  ward  patients.  When  I  came  to  analyze  the  reasons  I  found  that 
the  private  patients  were  examined  6  weeks  after  labor,  whereas  tlie  ward  patients 
were  examined  two  weeks  after  labor,  and  when  we  got  the  ward  patients  six  weeks 
after  labor  they  presented  approximately  the  same  incidence.  It  tlierefore,  appears 
that  retroversion  develops  somewhere  between  the  second  and  sixtli  week.  Without 
givin.g  accurate  statistics  at  this  time,  I  may  say  that  at  least  one-tliird  of  our 
women  develop  a  retrodisplaeement  of  some  kind. 

What  Dr.  Lynch  says  about  the  pessary  is  quite  correct,  and  I  should  say  it  will 
cure  the  condition  in  75  per  cent  of  the  cases.  In  many  cases  in  our  material  we 
did  not  iicci!  a  pi'ssarv;  as  all  tliat  was  m'cessaiy  was  to  re])lac(^  the  rotroverted 
uterus  manually  at  the  end  of  six  weeks,  have  the  patient  return  in   a   week,  when 
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it  was  found  that  in  quite  onc-lialf  of  the  cases  the  uterus  remains  forward.  When 
tliis  is  not  the  case  a  pessary  is  needed. 

One  important  factor  which  has  impressed  me  is  that  such  conditions  should  be 
treated  as  early  as  possible.  When  we  get  the  women  back  at  the  end  of  a  year  to 
check  our  findings,  we  find  that  when  a  good  result  has  been  attained  at  the  end  of 
six  weeks,  it  is  nmintained  at  the  end  of  the  year. 

I  do  not  believe  that  retroflexion  is  due  to  a  relaxation  of  the  ordinary  uterine 
ligaments.  I  take  it,  the  cause  lies  in  undue  distention  of  the  tissues  at  the  base  of 
the  broad  ligaments,  the  so-called  ligamentum  transversale  colli,  which  are  spread 
apart  by  the  act  of  labor  and  have  not  retracted  sufficiently  when  the  woman  begins 
to  go  about  to  support  the  large  uterus,  when  displacement  occurs.  If  the  uterus 
is  put  forward  in  such  cases,  retraction  takes  place  in  the  normal  way  and  restitutio 
ad  integrum  usually  results. 

What  we  need  to  work  out  in  puerperal  cases  is  the  status  of  affairs  at  the  base 
of  the  broad  ligament.  Tliis  means  that  when  such  women  die,  we  must  get  their 
bodies  and  make  frozen  sections,  which  may  give  us  an  insight  into  the  state  of 
affairs  in  the  pelvic  floor  and  at  the  base  of  the  broad  ligament.  We  hope  within 
a  reasonable  time  to  report  some  work  on  this  subject,  which  may  be  more  or  less 
conclusive. 

DE.  G.  BROWN  MILLER,  Washington',  D.  C— I  am  sorry  Dr.  Lynch  did  not 
use  the  word  retrodisplacement  instead  of  retroversion  for  one  or  two  reasons.  I 
have  been  following  very  carefully  for  a  number  of  years  my  private  obstetrical 
cases  and  found  a  few  years  ago  25  per  cent  of  them  had  retrodisplacement  fol- 
lowing labor.  I  think  common  sense  will  teach  us  that  the  most  important  factors 
in  retrodisplacement  after  labor  are  the  same  as  those  in  a  retrodisplacement  or 
retroversion  in  a  relaxed  vaginal  outlet  and  a  laceration,  where  the  uterus  gets 
lower  and  lower,  falls  over  backward  and  tends  to  come  out. 

I  agree  with  Dr.  Channing  Barrett  that  lengthening  of  the  ligaments,  especially 
the  round  ligament,  and  relaxation  of  the  support  at  the  floor  of  the  pelvis  are  the 
two  main  things  that  cause  retrodisplacement  following  labor. 

I  have  had  a  certain  number  of  cases  which  do  not  seem  to  bear  out  what  Dr. 
Williams  has  said.  In  these  cases  the  uterus  has  not  remained  in  anteposition  fol- 
lowing replacement  with  a  pessary.  These  are  the  cases  in  which  there  was  retro- 
displacement before  pregnancy.  In  practically  all  these  cases  in  my  private  work 
tlie  uterus  would  not  stay  in  anteflexion  or  anteversion  after  the  pessary  had  been 
removed.  So  the  injury  at  the  base  of  the  broad  ligament  of  which  Dr.  Williams 
spoke  need  have  no  bearing  in  such  cases. 

The  reason  a  retrodisplacement  occurs  after  the  second  week  is  apparent  to  me 
because  before  that  time  in  the  majority  of  cases  the  uterus  is  too  large  to  be  con- 
tained in  the  true  pelvis.  After  it  undergoes  involution  and  gets  smaller,  it  falls 
into  retroversion. 

DR.  ALFRED  B.  SPALDING,  San  Fuancisco,  California.— We  have  followed 
a  small  series  of  cases  in  the  clinic  along  the  same  line,  tracing  them  for  about  six 
months  after  delivery,  and  of  300  patients  that  were  followed  we  have  found  prac- 
tically the  same  as  Dr.  Lynch,  an  incidence  of  4-1  per  cent  of  retroversions.  But 
in  dividing  this  series  into  three  groups  according  to  age,  one  group  from  18  to  28, 
another  from  28  to  38,  and  a  third  from  38  to  48,  some  interesting  things  have  been 
brought  out,  and  among  them  we  have  found  that  the  younger  patients  have  the 
largest  percentage  of  retroversions,  and  the  older  patients  have  the  least  numlier  of 
retroversions.     Why  that  is,  we  do  not  know. 

In  my  private  work  I  have  for  some  time  been  interested  in  testing  the  influence 
of  the  kangaroo  walk   by  asking  every  patient,  before   I  examined   her,   have  you 
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taken  up  the  kangaroo  walk,  or  Lave  you  not?  About  50  per  cent  of  the  patients 
we  find  have  taken  up  the  kangaroo  walk,  and  these  have  had  50  per  cent  less 
retroversions.  Some  patients  would  say  that  they  had  forgotten  what  the  kangaroo 
walk  was.  "We  tried  to  show  them  the  kangaroo  walk  in  the  wards.  We  succeeded 
in  having  one  patient  walk  down  the  Avard,  and  all  the  other  patients  replaced  their 
retroverted  uteri  by  laughing. 

In  regard  to  the  operative  results  of  retroversions,  after  reviewing  our  entire 
series  of  replaced  uteri  by  operation  and  studying  every  effect  on  future  pregnancies, 
we  have  reached  the  conclusion  that  the  best  results  have  been  those  obtained  by 
the  Ohlshausen  or  Gilliam  operation. 

DR.  J.  WESLEY  BOVEE,  W^asiiingtox,  D.  C— We  are  losing  sight  of  the 
congenital  retrodisplacements  of  the  uterus;  we  are  not  checking  them  up  with  this 
series,  and  therefore  we  cannot  place  too  much  reliance  on  crediting  labor  with  the 
production  of  the  retrodisplacement. 

There  are  certain  features  about  the  puerperal  treatment  of  these  patients  that 
seem  to  me  of  importance,  and  one  is  to  get  the  patient  off  her  back  as  soon  as  the 
third  day  after  delivery,  if  possible;  keep  her  on  the  abdomen  largely;  the  uterus 
is  small  enough  after  three  days  to  fall  below  the  promontory  of  the  sacrum.  Be- 
fore that  it  is  not. 

Another  feature  is  to  see  that  the  bladder  is  kept  empty.  Women  after  delivery, 
as  a  rule,  have  retention  of  urine;  the  bladder  becomes  very  much  distended,  and 
following  the  work  of  Dr.  Curtis  and  Dr.  Watkins  I  have  made  free  use  of  the 
catheter.  My  patients  are  catheterized  every  six  hours  with  regularity,  provided 
they  have  not  voided  before  the  six  hours  is  up.  By  keeping  the  bladder  empty 
strain  is  taken  off  the  round  ligaments. 

I  think  Di*.  Williams  has  given  us  a  special  point  of  value  in  the  production  of 
the  retroversion.  I  do  not  see  any  advantage  in  pinning  our' faith  so  strongly  to  the 
round  ligaments.  We  find,  at  times,  the  round  ligaments  are  mere  strings,  like  the 
ordinary  sized  string  we  tie  a  package  uj)  with,  so  what  is  to  be  gained  in  shorten- 
ing that  ligament?  I  think  we  will  have  to  look  elsewhere  for  support.  It  seems 
to  me,  we  should  attract  attention  to  the  lower  pole  of  the  long  axis  of  the  uterus 
and  not  the  upper  pole  in  retroversion  of  the  uterus.  Dr.  Lynch  said  he  found  the 
uterosaerals  were  not  attached  to  the  sacrum.  That  is  because  the  ligament  was  not 
in  the  operation  probably  sutured  to  the  periosteum  of  the  upper  jiart  of  the  first 
segment  of  the  sacrum.  If  you  will  suture  it  to  the  periosteum,  you  are  more  apt 
to  get  good  fixation  posteriorly  and  get  the  cer\"ix  pulled  backward. 

DR.  DOUGAL  BISSELL,  Keav  York  City. — I  would  like  to  emphasize  several 
points  that  were  brought  out  in  this  discussion,  particularly  that  referred  to  by  Dr. 
Williams,  namely,  the  importance  of  the  fascial  structure  surrounding  the  cervix. 
To  my  mind  this  is  the  chief  supporting  structure  of  the  uterus. 

The  next  point  is  that  regarding  the  overdistention  of  the  bladder;  the  importance 
of  not  alloAving  the  bladder  to  become  overdistended  after  labor  should  always  be 
emphasized,  and  the  bladder  should  be  emptied  every  six  hours  after  every  retro- 
version operation.  If  the  use  of  a  catheter  becomes  necessaiy,  there  is  no  objection 
to  it,  provided  it  is  used  with  surgical  precautions.  I  think  that  most  of  the  failures 
of  operations  for  the  correction  of  retroversion  are  due  to  the  fact  that  the  liga- 
ments are  overstretched  by  distention  of  the  l)laddcr  within  the  first  ten  days  after 
operation. 

1  have,  among  the  exhibits  at  this  meeting,  a  model  or  mainkin  made  by  me 
several  years  ago  Avhich  was  devised  to  demonstrate  the  action  of  the  fascio- 
nniscular  structure  in  which  the  cervbc  is  embedded;  also  the  change  in  position  of 
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the  eorpus  uteri  when  the  Ijladder  distends.  When  the  ruljber  balloon,  whit-li  is 
introduced  into  the  clotli  l«ig  representing  the  bladder  is  inflated,  the  corpus  will  be 
seen  to  recede  until  it  reaches  the  sacrum.  Under  these  circumstances,  the  round 
and  broad  ligaments  will  lie  put  on  a  stretch,  and  when  the  air  is  allowed  to  escape 
from  the  balloon,  diminishing  the  size  of  the  bladder,  the  corpus  will  be  seen  to 
nio\e  forward,  as  the  result  of  the  action  of  both  these  lateral  ligaments  and  of  the 
fascio-niuseular  diaphragm. 

DR.  WILLIAM  C.  DAXFORTH,  Evaxston,  Illinois.— In  going  over  the  records 
of  250  private  patients  we  found  an  incidence  of  puerperal  retroversion  of  20  per 
cent.  These  figures  are  given  approximately  and  almost  agree  Avith  those  of  Dr. 
Lynch.  In  every  one  of  these  in  which  examination  early  in  pregnancy  showed  a 
retroversion,  it  recurred  after  delivery.  I  wonder  if  some  of  the  cases  which  ap- 
peared in  Dr.  Lynch 's  series  were  not  of  the  congenital  type  rather  than  caused 
by  the  pregnancy  and  labor. 

With  reference  to  pessary  treatment  immediately,  that  is,  within  six  or  eight 
weeks  after  confinement,  we  have  gotten  permanent  results  in  75  per  cent,  as  shown 
by  follow-up  observation. 

I  believe  the  point  lirought  out  as  to  the  position  of  the  patient  is  important 
and  for  some  years  we  have  been  routinely  having  our  patients  turn  over  and  lie  on 
the  abdomen  as  soon  as  possible.  We  have  also  made  use  of  the  catheter  in  the 
manner  suggested  by  Dr.  Curtis. 

With  regard  to  the  kangaroo  walk,  I  tiicd  it  when  Dr.  Polak  first  suggested  it, 
but  whether  women  in  Chicago  are  less  amenable  to  suggestion  than  they  are  in 
Brooklyn,  I  do  not  know.     Manj'  of  our  patients  could  not  be  induced  to  try  it. 

We  have,  however,  had  some  successes  with  simple  knee-chest  posture,  and  simple 
postural  methods  have  a  definite  value. 

DR.  GEORGE  W.  KOSMAK.  Xew  Yoi;k  City. — There  is  one  feature  not  touched 
on  by  those  who  have  discussed  the  paper,  and  that  is  the  necessity  of  making  re- 
peated and  late  j)ostpartum  examinations.  Many  physicians  are  neglectful  of  this 
point.  They  dismiss  private  cases  at  the  end  of  fourteen  days  and  may  not  see 
them  again  until  a  succeeding  pregnancy. 

The  production  of  a  retroversion  is  not  limited  to  two  or  three  or  four  weeks 
after  labor,  and  I  have  made  it  a  point  to  examine  all  my  private  cases  three 
months  after  labor,  and  even  at  the  end  of  the  third  month  changes  are  found  which 
were  not  noticed  at  previous  examinations. 

Another  point  brought  out  by  Dr.  Studdiford  is  the  question  of  proper  procedures 
in  cases  of  cervical  laceration,  or  cervical  erosion,  so-called.  I  think  it  is  very 
important  to  treat  all  these  cases,  otherwise  there  will  be  a  resulting  low  grade  pelvic 
infection,  very  often  centered  to  the  region  of  the  culdesac.  The  presence  of  this 
infection  in  many  cases  precludes  the  use  of  the  pessary.  Even  if  you  do  get  the 
uterus  forward  in  these  cases  and  insert  a  pessary,  it  causes  a  great  deal  of  discom- 
fort, because  the  head  of  the  instrument  presses  against  the  inflamed  area.  It  is 
much  better  to  treat  these  cases  by  manual  replacement,  putting  in  a  tampon  and 
instructing  the  woman  to  assume  the  knee-chest  position  or  "kangaroo  walk." 

DR.  LYXCH  ( closing ).^The  discussion  has  covered  many  points  of  interest.  Dr. 
Miller's  criticism  is  quite  justified  since  the  paper  deals  with  retrodisplacements. 
Our  results  in  another  series  indicate  that  pressure  on  the  bladder  during  labor  is 
one  of  the  great  causes  of  prolapse.  We  were  chiefly  interested  during  the  prepara- 
tion of  our  paper  in  the  etiology  of  retrodisplacements.  We  have  come  to  the  belief 
that  congenital  displacements  may  be  more  common  than  realized.  We  have  utilized 
nearly  all  methods  of  treatment  in  attempting  to  prevent  retroversions.     Our  puer- 


192  RETROVERSIOXS    OF    UTERUS    FOLLOWIXG    DELIVERY 

peral  cases  are  encouraged  to  move  aliout  in  bed  as  soon  as  tliev  are  able  after  labor. 
On  the  second  day  they  are  turned  on  their  face.  As  soon  as  they  are  out  of  bed, 
they  are  taught  the  knee-cJiest  position,  and  later  are  urged  to  use  the  kangaroo  or 
monkey  walk. 

The  subinvolution  cases  are  treated  by  replacement  and  pessary  when  the  uterus 
is  retroposed,  and  by  ergot  and  tampons  if  the  organ  is  forward.  Our  study  con- 
vinces us  that  no  one  type  of  retrodisplacement  operation  can  be  used  for  all  cases. 
We  have  been  greatly  interested  in  the  reason  for  recurrences  of  the  retroversion 
after  operation.  There  is  no  doubt  but  that  if  the  basal  support  of  the  uterus  is 
good,  a  little  restraining  force  suffices  to  hold  the  fundus  in  the  forward  position. 
This  has  been  well  shown  by  the  success  which  attended  the  great  majority  of  ventro- 
suspension  operations.  Yet  the  basal  support  is  not  always  good  and  considerable 
check  is  usually  necessary.  Therefore,  if  the  round  ligament  is  not  firmly  fixed  in 
the  inguinal  ring,  it  will  gradually  pull  out  and  allow  the  fundus  to  fall  backward, 
even  if  the  fundal  insertion  of  the  round  ligament  is  in  its  normal  high  position. 
If  the  fundal  insertion  of  the  round  ligament  is  not  high  up  on  the  fundus,  but  has 
slid  down,  as  so  often  happens  in  chronic  retroversions,  no  amount  of  forward  trac- 
tion will  do  else  but  bring  the  uterus  forward  en  masse  without  causing  flexion.  We 
lielieve  that  failure  to  recognize  these  two  points  explains  the  majority  of  operative 
failures. 


OBSERVATIONS   UPON  THE   PATHOLOGY  AND    TREATMENT 
OF  HYDATIDIFORM  MOLE 

By  Edward  A.  Schumann,  M.D. 

Philadelphia,  Pa. 

HYDATIDIFORM  moles,  noted  but  rarely  in  the  practice  of  indi- 
vidual obstetricians,  with  their  bizarre  appearance,  the  rather 
startling  nature  of  their  usual  manifestations  and  the  fact  that  treat- 
ment seems  so  obviously  to  point  to  a  simple  evacuation  of  the  uter- 
ine cavity,  have  combined  to  make  the  study  of  these  teratomata  in- 
teresting and  profitable  to  the  pathologist,  while  they  offer  no  special 
inducement  for  investigation  at  the  hands  of  the  clinician. 

As  a  natural  result  there  is  a  rich  and  voluminous  literature  relat- 
ing to  the  pathology,  structure  and  genesis  of  these  growths,  while 
the  management  of  the  condition  has  excited  but  scant  comment. 

Observation  of  a  series  of  cases  has  led  the  writer  to  formulate 
certain  conclusions  concerning  the  matter,  which  have  been  forced 
upon  him  by  experience.  There  has  been  no  attempt  made  at  a  gen- 
eralized study  of  the  subject,  the  literature  on  such  analyses  being 
abundant.  Attention  is  directed  to  the  monograph  of  Essen-Moller, 
" Studien  ueher  die  Blasenmole/'  (Wiesbaden,  1912),  and  the  paper  of 
Palmer  Findley.^ 

With  regard  to  the  frequejicy  of  occurrence  of  hydatidiform  mole, 
there  seems  to  be  no  basis  for  definite  statements.  Boivard  found  one 
in  20,000  obstetric  cases.  Essen-Moller  gives  the  frequency  at  the 
Frauen  Klinik  at  Lund  as  three  per  1000.  Kronig  found  one  mole  in 
728  pregnancies,  the  statistics  varying  in  such  wide  degree  that  no 
definite  conclusions  are  possible. 

It  does  seem  true  that  moles  occurring  in  ova  aborted  early  in  preg- 
nancy are  common.  Indeed  Meyer-  makes  the  statement  that  "mole 
formation  is  a  rare  disease  at  or  near  term,  but  it  probably  is  the  com- 
monest of  all  diseases  of  the  ovum  during  the  earlier  months  of  gesta- 
tion. The  typical  large  hydatidiform  mole  is  an  end  result  which  it 
has  taken  long  months  to  develop.  No  one  seems  to  have  followed  its 
evolution,  although  hydatidiform  degeneration  whether  total  or  par- 
tial is,  of  course,  gradual  in  its  advent." 

The  structure  of  hydatidiform  mole  is  a  matter  of  common  knowl- 
edge and  requires  no  comment  here.  The  variations  in  type  of  these 
growths,  however,  deserve  more  emphasis  since  the  tendency  toward 
malignant  degeneration  varies  directh"  with  the  degree  of  invasive 
ability  of  the  syncytial  cells. 
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Tliis  point  has  been  "well  brought  out  by  Caturani,'  who  holds  that 
the  difficulty  in  determininor  the  future  course  of  hydatidiform  moles 
is  dependent,  not  so  much  upon  the  insufficient  knowledge  of  the  dif- 
ferences in  the  activities  of  the  chorionic  j^roliferation  as  upon  the 
difficulty  of  securing  the  evidence  of  the  uterine  invasion. 

The  limitation  of  curettage,  W'hich  is  deemed  to  be  incomplete  in 
the  best  circumstances,  is  greatly  increased  in  the  uterus  generally 
softened  and  friable  from  the  presence  of  the  mole.  Caturani  advises 
anterior  vaginal  hysterotomy,  with  removal  of  a  small  portion  of  the 
uterine  wall  for  study,  as  the  most  logical  procedure. 

The  writer  is  not  in  accord  with  the  theory  that  endometritis  is  an 
important  etiologic  factor  in  mole  formation.  Inasmuch  as  endome- 
tritis is  at  best  a  very  questionable  pathologic  entity,  and  especiall}^ 
since  moles  are  entirely  a  disease  of  fetal  structure,  the  decidua  not 
being  involved,  it  is  difficult  to  associate  them  with  any  lesion  of 
maternal  tissues,  except  insofar  as  trophic  or  nutritive  errors  may  be 
causative. 

The  true  etiology  seems  to  lie  in  some  specific  fault  in  development 
of  the  chorionic  villi,  rather  paralleling  the  development  of  general 
edema  of  the  fetus  and  similar  degenerative  and  proliferative  phe- 
nomena whose  modes  of  origin  remain  entirely  unsolved. 

Agreeable  to  this  Adew  is  the  interesting  theory  formulated  by  Bal- 
lantyne,*  who  inquired  as  to  what  happens  in  a  blastocyst,  when  for 
some  reason  or  other,  the  embryo  entirely  fails  to  appear,  and  answers 
his  inquiry  by  the  statement  that  ''if  "sve  imagine  an  early  ovum,  like 
Peters',  implanted  in  the  uterine  mucosa  but  with  no  embryo  in  it  and 
no  developing  system  of  blood  vessels,  then  by  the  continuing  pro- 
liferation of  the  trophoblast,  it  might  soon  take  on  an  appearance 
resembling  that  of  the  hydatid  mole.  It  may  be  ol)jected  that  an 
embryo  is  sometimes  found  in  a  mole,  but  this  occurrence  is  very  rare 
and  may,  when  it  does  occur,  be  regarded  as  a  twin  pregnancy  in 
which  one  twin  is  represented  by  a  hydatidiform  mole" 

The  statement  that  the  occurrence  of  an  embryo  in  a  mole  is  very 
rare,  is  disproved  by  the  statistics  of  the  Mall  collection  (Meyer), 
many  of  which  w^ere  early  specimens,  the  average  age  being  66.6  days 
or  2^/4  months  and  of  these  64.4  per  cent  contained  fetuses,  the  latter 
in  an  excellent  state  of  preservation  in  some  of  the  earlier  cases. 

This  does  not  entirely  discredit  Ballantyne's  view,  however,  since  it 
is  perfectly  conceivable  that  in  these  cases  there  is  an  unbalance  be- 
tween the  chorion  and  the  embryo,  and  that  excessive  chorionic  de- 
velopment results  in   the  active  ])roliferation  before   alluded  to. 

It  is  sufficient  to  say  that  with  our  ]")feseut  knowbMlge  of  the  sub- 
ject, the  etiology  of  mole  formation  is  not  known,  liut  tlic  evidence 
seems   to    point    to    its   being    a    true    tcratoiiiatous    ])licii()in('non,    the 
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changes  taking  place  in  the  embryonal  envelope  ratlier  than  in  the 
embryo  itself. 

Concerning  the  question  of  the  existence  of  a  well  developed  mole 
and  a  living  infant,  there  is  one  case  reported  by  Meyer  (q.v.)  which 
is  of  such  unusual  interest  that  it  is  here  reproduced. 

Case  Xo.  1914.  This  specimen  from  the  Mall  collection  fiUed  a  two  liter  jar  and 
was  said  to  have  accompanied  a  living  seven  months'  fetus,  having  been  expelled 
between  the  fetus  and  the  placenta.  Only  a  small  amount  of  clot  and  what  seemed 
to  be  a  small  portion  of  placenta  and  membrane  accompanied  it.  Since  the  placenta 
was  not  saved  it  is  impossilile  to  say  whether  the  mass  resulted  from  partial  degenera- 
tion of  the  placenta  belonging  to  the  living  eliild  or  whether  it  represented  a  de- 
generated living  placenta,  which  is  rather  unlikely  but  not  impossible,  in  view  of 
the  well  authenticated  cases  found  in  the  literature.  This  specimen  is  of  interest 
not  only  for  the  numerous,  large  clear  cysts,  one  of  which  measures  30x25  mm.,  which 
it  contains,  but  because  it  accompanied  the  birth  of  a  living  child  and  because  of 
the  relative  rareness  of  such  a  coincidence.  According  to  J.  W.  Williams  such  an 
occurrence  has  not  been  observed  in  a  series  of  over  17.9.30  obstetrical  cases  treated 
by  the  department   of  obstetrics  of  the  Johns  Hopkins  Medical  School. 

The  treatment  of  hydatidiform  mole  is  the  phase  of  the  subject 
AA'hicli  seems  to  require  most  careful  scrutiny  and,  in  the  opinion  of 
the  writer,  radical  revision. 

An  analysis  of  the  standard  text  books  of  obstetrics  used  as  teach- 
ing references  in  American  medical  schools  reveals  the  following 
practically  universal  treatment  of  hydatid  mole :  Curettage  of  the 
uterus  with  particular  care  against  perforation,  packing  in  the  event 
of  severe  hemorrhage.  Observation  of  the  patient  for  from  two  to 
three  years,  in  order  to  guard  against  the  development  of  chorion- 
epithelioma.  The  mortality  following  this  lesion,  based  apparently 
upon  the  results  of  the  accepted  treatment,  is  appalling,  if  the  statis- 
tics are  considered  to  be  accurate. 

In  Findley's  500  cases  the  total  mortality  was  22.5  per  cent,  ac- 
cording to  Edgar  it  is  13  per  cent,  AVilliams  10  to  26  per  cent,  and 
Hirst  18  to  25  per  cent. 

Such  a  death  rate  is  the  highest  following  any  obstetric  complica- 
tion save  only  puerperal  sepsis  and  premature  separation  of  the  pla- 
centa; it  is  entirely  too  high  and  should  be  markedly  lowered.  The 
causes  of  death  are  given  as  sepsis,  hemorrhage,  peritonitis  following 
traumatic  perforation  of  the  thinned  out  uterine  wall  and  the  devel- 
opment of  chorionepithelium. 

AVith  regard  to  the  first  three  sequelae  there  seems  to  be  no  doubt, 
but  the  question  of  chorionepithelioma  is  a  vexed  one. 

In  the  500  cases  analyzed  l)y  Findley,  chorionepithelioma  devel- 
oped in  157  or  31.4  per  cent,  though  as  Findley  well  says  it  is  impos- 
sible to  determine  just  what  proportion  of  hydatid  moles  undergo 
malignant   change  since   ordinary  benign  moles   are   not   usually  re- 
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ported,  while  those  which  undergo  malignant  change  are  reported 
with  greater  frequency. 

Caturani  records  seven  cases  of  chorionepithelioma  which  came 
under  his  observation  and  treatment. 

On  the  other  hand,  a  pathologist  of  such  wide  experience  as  Sym- 
mers,^  states  that  he  considers  this  tumor  one  of  the  rare  lesions.  His 
letter  is  of  such  interest  in  this  connection  that  it  is  quoted  in  part. 

"Among  approximately  nine  tliousaiid  autopsies  performed  under  the  auspices  of 
Belle^1le  Hospital,  not  a  single  chorionepithelioma  has  been  encountered.  Since  the 
abolition  of  the  Coronor's  system  and  the  establishment  of  the  Office  of  the  Chief 
Medical  Examiner,  three  thousand  additional  autopsies  in  medico-legal  cases  have 
been  done  in  this  laboratory,  but  Avithout  finding  an  example  of  chorionepithelioma. 
Since  the  foundation  of  the  pathological  laboratories  of  Bellevue  Hospital  fourteen 
years  ago,  we  have  examined  many  thousands  of  tissues  removed  at  operation,  but 
our  records  include  but  one  example  of  chorioneiiithelioma,  namely,  a  metastatic 
growth  in  the  vulva.  In  the  same  length  of  time  twenty  hydatid  moles  have  come 
to  our  notice.  In  the  course  of  the  past  fifteen  years  I  have  been  connected  at 
various  times  with  the  pathological  laboratories  at  the  New  York  City  Hospital, 
the  Xew  York  and  Hudson  Street  Hospitals,  St.  Vincent 's  and  Belle\'ue,  and  have 
seen  but  two  autopsies  on  subjects  dead  of  chorionepithelioma.  Dr.  Charles  Xorris, 
Chief  Medical  Examiner  of  the  City  of  Xew  York,  whose  experience  in  postmortem 
work  has  been  far  more  comprehensive  than  mine,  tells  me  that  he  has  encountered 
tills  tumor  only  very  rarely. 

It  seems  to  me  that  in  an-iving  at  a  diagnosis  of  chorionepithelioma  as  the  re- 
sult of  microscopic  examination  of  tissues  removed  at  operation,  one  should  proceed 
with  the  utmost  caution,  in  view  of  the  fact  that  placental  .remnants  may  live  in 
the  uterus  for  a  considerable  length  of  time  after  the  termination  of  pregnancy, 
that  syncytial  cells  may  wander  widely  even  in  normal  circumstances,  and  that 
mechanically  displaced  chorionic  villi  may  be  sometimes  found  in  the  uterine,  pelvic 
and  vaginal  veins  after  severe  labor. 

However  true  all  this  may  be,  the  fact  remains  that,  in  my  experience  at  least, 
genuine  chorionepitheliomata  of  the  uteiois,  that  is  to  say,  tumors  that  spring  from 
the  fetal  side  of  the  placenta  and  are  locally  destructive  and  metastasize  widely, 
are  most  uncommon. ' ' 

It  must  be  conceded,  then,  that  the  relative  frequence  of  malignant 
change  in  hydatid  mole  remains  unsettled,  our  knowledge  of  the  sub- 
ject being  too  vague  to  arrive  at  definite  conclusions. 

If  the  facts  above  stated  be  summed  up,  it  appears  that  in  cases 
of  hydatidiform  mole  formation  there  is  a  maternal  mortality  of  cer- 
tainly 15  to  20  per  cent.  That  from  the  \evy  nature  of  the  morphol- 
ogy of  these  moles  it  is  impossible  to  ascertain  even  by  examination 
of  a  portion  of  the  extruded  tissue,  how  widespread  and  deep  is  the 
invasion  of  the  uterine  muscle  and  because  of  this  ignorance  one  is 
unable  to  determine  whether  sepsis  from  retained  portion  of  mole, 
hemorrhage,  or  malignant  change  is  likely  or  unlikely  to  develop  in 
any  given  case. 

In  view  of  these  facts,  it  seems  rational  to  the  writer  to  regard 
every  hydatid  mole  clinically  as  a  malignant  tumor,  carrying  with  it 
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a  high  mortality,  and  in  consequence  to  attempt  no  half-way  measures 
for  the  removal  of  such  growths,  but  to  extirpate  them,  together  Avith 
the  fundus  of  the  uterus. 

This  somewhat  radical  viewpoint  is  by  no  means  original,  it  having 
been  proposed  by  Freund,  years  ago  and  reiterated  by  Essen-Moller 


Fig.    1. — Case    194    B.      Uterus    after    the    expulsion    of    a    hydatidiform    mole.      Note    areas    of 
deep    invasion    of    uterine    muscles. 


Fig.    2. — Case    194    B.      Hydatidiforni   mole    expelled    spontaneously    from    uterus    in    Fig.    1. 


and  Howard  Taylor,  especially  when  bleeding  is  profuse,  the  cervix 
rigid,  and  the  patient  near  the  climacteric. 

The  writer  does  not  admit  these  limitations  to  hysterectomy,  and 
feels  that  the  more  radical  treatment  should  be  a  routine  if  the  mor- 
tality is  to  be  greatly  reduced. 
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The  procedure  in  detail  is  as  follows:  Upon  the  diagnosis  of  hyda- 
tidiform  mole  being  established,  no  vaginal  work  is  done  whatever. 
Laparotomy  is  performed,  the  uterus  isolated  by  gauze  packs  and  an 
abdominal  hysterotomy  is  done,  the  mole  being  inspected  in  situ. 
Should  it  be  distinctly  limited  in  attachment  to  the  decidua,  and  show 
none  of  the  little  hemorrhagic  areas  in  the  uterine  muscularis,  which 
bespeak  invasion  of  the  uterine  wall,  the  tumor  may  be  shelled  out 
and  the  uterine  wound  closed,  after  the  cavum  has  been  disinfected 
with  iodine. 

Should  areas  of  invasion  of  uterine  muscle  be  present,  however,  and 
this  is  true  in  the  majority  of  cases,  no  attempts  are  made  at  shelling 
out  the  tumor,  but  an  immediate  supravaginal  hysterectomy  is  per- 


Fig.   3.- — Section  from  uterine  wall  of  uterus  in  Fig.   1   showing  implantation  of  nests  of  syncj-tial 
cells    deep   in    the    muscle    together    with    several    small    intramural    hemorrhages. 


formed,  the  only  exception  to  this  plan  being  in  the  case  of  a  primipara 
desirous  of  family  to  whom  the  situation  has  been  carefully  ex- 
plained and  who  is  willing  to  assume  the  risks  of  either  curettage  or 
abdominal  hysterotomy  with  removal   of  the  mole  by  this  route. 

By  the  routine  employment  of  the  technic  described,  it  would  seem 
that  the  enormous  mortality  following  the  occurrence  of  hydatidiform 
mole  may  be  greatly  reduced. 

Three  case  histories  are  appended  to  show  the  characteristics  of 
these  growths  and  especially  the  findings  upon  hysterectomy. 

Case  194  B. — Mrs.  S.,  forty-seven,  xii  para.  Admitted  to  Fraidcford  Hospital 
with  a  history  of  amenorrliea  for  six  months,  with  an  irregular  bloody  discharge  for 
the  past  month.     On  examination  the  utei-us  was  found  well  above  the  umbilicus, 
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the  cervix  dilated  to  admit  oue  finger.  Blood  examination  showed  hemoglobiu  (30 
per  cent,  red  cells  4,400,000,  white  cells  9200.  Twelve  hours  after  admission 
this  patient  expelled  a  large  mole  (Fig.  2),  with  considerable  hemorrhage.  Supra- 
vaginal hysterectomy  was  performed  with  the  removal  of  a  uterus  15  cm.  in  length. 
On  section  the  organ  presented  the  appearance  shown  in  Fig.  1,  It  is  apparent 
that  with  the  degree  of  invasion  of  the  uterine,  wall  by  this  mole,  both  as  determined 


Fig-    4. — Case    631    B.      Uterus    after    expulsion    of    hydatidiform    mole.      Several    areas    of    deep 
invasion   of  the  musculature,   though   not  so  marked  as   in   Fig.    1. 
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Fig.    5. — Structure    of    mole    e.xpelled    from    uterus    in    Fig.    4,    sliowing    usual    structure    of    the 

vesicles. 


by  inspection  and  as  authenticated  by  histological  examination  (Fig.  3),  curettage 
could  not  possibly  remove  all  the  growth,  and  that  a  fairly  large  area  must  remain 
as  a  potential  focus  for  infection  or  malignant  change. 

Case  631  B. — Mrs.  C,  thirty-eight,  iv  para,  was  admitted  to  Frankford 
Hospital  with  a  history  of  pregnancy  for  sLx  mouths,  and  irregular  bleeding. 
Shortly  after   admission   she   expelled   a   moderate   sized   mole   of   the   usual   benign 
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vesicular  structure  as  slio^vn  by  tlie  section.  (Fig.  5.)  The  hemoglobin  was  40 
per  cent,  red  cills  2,470,000,  white  cells  16,400.  On  the  following  day  hysterectomy 
was  performed,  the  uterus  measuring  10  cm.  in  length.  As  shown  in  Fig.  4  there 
are  several  deep  areas  of  invasion  of  the  uterine  walls  by  syncytium,  and  although 


Fig.  6. — Uterus  with   a   firmly   attached  mole,   partly  vesicular,   partly   carneous. 


Fig.    7. — Section    of    uterine    wall    from    uterus    in    Fig.    6,    showing   widespread    invasion    of    the 
muscles    by    the   syncytial    cells. 

the  case  is  one  more  favorable  for  curettage  than  the  preceding  one,  still  such 
oijeration  must  be  attended  with  the  danger  of  perforation  of  the  thinned  out  uterine 
wall,  together  with  the  risk  of  retention  of  a  portion  of  the  growth. 
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Case  1044  B. — Mrs.  F.  S.,  tliirty,  i  para,  admitted  to  Fraiikford  Hospital  in 
extremis  following  severe  hemorrhage  for  four  months.  On  admission  the  patient 
was  bleeding  freely  from  the  vagina,  the  temperature  was  subnormal,  the  pulse 
120,  blood  count  revealing  26  per  cent  hemoglobin,  red  cells  3,900,000,  white  cells 
5200.  This  patient  on  examination  had  a  large,  smooth,  uterine  fundus,  extending  to 
umbilicus.  The  cenix  was  hard  and  firm,  there  was  no  cyanosis  of  the  mucosa 
and  the  concomitant  signs  of  pregnancy  were  absent.  Diagnosis  of  a  degenerating 
fibroid  was  made  and  the  patient  given  hematinic  treatment  for  a  week,  after  which 
hysterectomy  was  performed.  The  uterus  measured  15x10  cm.  and  contained  a 
large  firm  tumor  (Fig.  6)  strongly  attached  to  its  posterior  wall.  The  tumor  was 
mixed  in  nature,  being  partly  vesicular  and  in  part  firm  and  filirous.  On  micro- 
scopic examination  the  firm  portions  of  the  growth  were  found  to  consist  of  organized 
clot,  chorionic  villi  and  connective  tissue,  while  the  vesicular  portion  was  char- 
acteristic of  an  hydatidiform  mole. 

Section  of  the  uterine  wall  is  shown  in  Fig.  7  and  the  deep  and  massive  invasion 
of  the  uterine  muscle  by  masses  of  syncytium,  is  well  illustrated.  This  patient,  who 
was  a  desperate  risk,  died  of  peritonitis  on  the  third  day.  The  others  recovered 
with  uneventful  convalescences. 
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DISCUSSION 

DR.  J.  WHITRIDGE  WILLIAMS,  BALTnroRE,  Maryland.— I  would  take  issue 
with  Dr.  Schumann  as  to  his  radical  treatment.  When  he  quotes  me,  all  that  I  can 
say  is  that  when  one  writes  a  book  one  gets  into  all  sorts  of  trouble.  I  have  for- 
gotten the  figures  in  my  book,  but  I  must  have  said  what  Dr.  Schumann  has  quoted; 
in.  which  event  I  wish  to  amend  my  statement.  I  have  seen  approximately  twenty 
cases  of  hydatidiform  mole,  and  only  one  of  them  was  followed  by  chorioepitheUoma. 
The  uterus  was  removed,  and  the  patient  "was  well  three  years  afterward. 

There  is  no  doubt  of  some  relationship  between  hydatidiform  mole  and  chorio- 
epithelioma.  A  very  instructive  article  has  just  appeared  by  Sunde  in  the  Acta 
Gynecologica  Scandinavica,  in  which,  after  analyzing  the  question  carefully,  he  con- 
eludes,  roughly  speaking,  that  50  per  cent  of  chorioepitheliomata  are  preceded  by 
moles,  while  only  5  per  cent  of  moles  are  followed  by  chorioepithelioma.  If  that 
is  the  case,  I  do  not  think  it  is  justifiable  to  sacrifice  the  uterus  as  a  routine  pro- 
cedure except  in  women  approaching  the  menopause.  In  the  only  case  of  chorio- 
epitheUoma following  a  mole,  which  I  saw  and  followed  up,  strange  to  say,  I  advo- 
cated removing  the  uterus  with  the  mole  because  the  woman  at  that  time  was  forty 
odd  years  of  age  and  was  not  likely  to  have  more  children.  She,  however,  elected 
to  keep  the  uterus,  but  within  three  months  she  returned  with  cliorioepithelioma.  We 
removed  the  uterus  and  she  was  well  three  years  later. 

The  high  figures  of  Meyer  concei'uing  the  incidence  of  hydatidiform  mole,  are 
wrong.  Meyer  based  his  diagnosis  on  myxomatous  degeneration  of  the  stroma  of 
the  chorionic  villi;  while  most  pathologists,  following  the  lead  of  Marchand,  lay 
stress  upon  the  proliferation  of  the  chorionic  epithelium.  In  most  of  Meyer 's  cases 
the  former,  but  not  the  latter,  condition  was  iwesent,  and  therefore  my  opinion  is 
that  what  he  described  was  a  degeneration,  following  the  death  of  the  embryo  and 
not  a  new  growth. 
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The  specimens  wliich  Dr.  Schumann  has  sho\YU  are  not  altogether  convincing  to 
rfie,  because  if  you  take  sections  through  the  placental  site  in  any  uterus  (normal 
pregnancy  or  mole),  in  most  instances,  an  invasion  of  syncytium  away  down  in  the 
uterine  muscle  will  be  noted,  and  I  do  not  think  in  several  of  his  specimens  there 
was  more  infiltration  than  I  have  seen  in  many  normal  uteri  removed  at  cesarean 
section. 

To  summarize,  I  think  that  Dr.  Schumann  "s  attitude  is  a  little  too  extreme,  and 
that  the  figures  quoted  in  my  book  exaggerate  the  seriousness  of  the  condition. 
Men  do  report  abnormal  eases,  but  not  normal  ones,  so  that  we  have  gotten  in  this 
way  a  totally  erroneous  impression  of  the  dangers  associated  with  moles.  Sunde, 
to  whom  I  have  alluded,  got  his  statistics  by  correspondence  with  the  clinics  in 
Scandinavia,  finding  out  which  of  the  patients  had  hydatidiform  mole,  and  following 
them  for  five  or  more  years,  with  the  net  results  that  only  5  per  cent  of  them  de- 
veloped chorioepithelioma. 

The  other  dangers  of  the  mole  are  in  great  part  due  to  faulty  technic  and  can  be 
largely  avoided.  I  saw  recently  a  specimen  which  was  of  the  greatest  interest  in 
this  connection.  An  assistant  in  the  pathologic  department  of  the  University  of 
California  kindly  sent  me  a  specimen  a  few  weeks  ago  which  represented  the  uterus 
and  appendages  removed  for  hemorrhage  some  time  after  the  extrusion  of  a  hyda- 
tidiform mole.  Away  out  in  the  broad  ligaments  as  far  as  the  ovary,  the  vessels 
were  distended  by  vesicular  villi,  which  could  be  seen  witli  the  naked  eye.  Under 
the  microscope  it  could  be  seen  that  in  certain  places  the  chorionic  epithelium  was 
invading  the  walls  of  the  vessels.  In  this  instance  the  patient  was  well  fifteen 
months  after  the  panhysterectomy.  It  was  an  exti-a ordinary  case,  particularly  as 
it  showed  the  extent  to  which  a  growth  can  extend  without  causing  a  fatal  issue. 

DR.  IIIRA:M  X.  VINEBERG,  Neav  York  City.— I  have  been  interested  in  the 
subject  presented  by  Dr.  Schumann  for  a  number  of  years  and  desire  to  mention  a 
few  clinical  points  which  the  doctor  left  out  and  to  draw  attention  to  the  frequency 
witli  which  cystic  degeneration  of  the  ovaries  occurs  with  hydatidiform  moles. 
Frankel  has  collected  100  cases  and  he  claims  in  the  majority  the  stroma  is  not  in- 
volved and  retrogression  will  occur.  In  my  own  experience  1  have  had  two  cases, 
one  in  which  both  ovaries  were  the  size  of  one's  closed  fist.  After  removal  of  the 
hydatidiform  mole,  I  had  the  patient  in  the  hospital  for  two  or  three  weeks  and 
then  I  had  to  remove  both  ovaries. 

I  desire  to  mention  also  the  frequency  with  which  nephritis  and  albuminuria 
occur  in  cases  of  hydatidiform  mole,  20  per  cent,  yet  at  the  same  time,  it  is  rare  to 
have  eclampsia  develop,  chiefly  due  to  hydatidiform  mole  occurring  early  and  eclamp- 
sia late  in  gestation. 

I  have  had  two  cases  of  eclampsia  and  hydatidiform  mole,  one  in  a  young  woman 
of  twenty-five  and  in  another  one  at  eighteen.  In  one  of  these  cases,  some  thirteen 
years  ago  by  accident  I  learned  the  value  of  employing  hysterotomy  to  empty  the 
uterus  of  the  mole.  The  patient  was  five  months  pregnant;  she  had  a  severe 
eclampsia,  and  I  emptied  the  uterus  through  a  hysterotomy  from  below.  I  opened 
the  uterus,  and  to  my  great  surprise  I  found  nothing  but  the  hydatidiform  mole. 
I  put  in  my  hand,  emptied  the  uterus  completely,  and  was  able  to  palpate  the  whole 
interior  of  the  uterus  with  my  hand.  Since  then,  knowing  by  my  experience  before, 
that  in  emptjing  the  uterus  through  the  cervix  in  the  ordinary  way,  there  was  con- 
siderable hemorrhage  and  uncertainty  in  getting  the  uterus  completely  emptied,  I 
have  made  it  a  rule  to  do  a  vaginal  hysterotomy  in  every  case  for  the  purpose  of 
being  sure  to  empty  the  uterus  of  all  the  vesicles,  and  at  the  same  time  being  able  to 
palpate  the  interior  of  the  organ;  in  doing  so  if  one  finds  a  hard  nodule,  one  may 
assume  he  is  dealing  with  a  chorioepithelioma.     In  one  of  my  nine  cases  of  cliorio- 
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epithelioma,  the  diagnosis  was  made  iu  that  way.  I  then  and  there  removed  the 
uterus  through  the  vagina.  Microscopic  examination  afterward  confirmed  tire  diag- 
nosis of  chorioepithelioma. 

I  take  the  same  position  as  Dr.  Williams  in  these  cases,  i.  e.,  that  it  would  be 
entirely  too  radical  to  operate  and  remove  the  uterus  iu  every  case  of  hydatidiform 
mole.  We  see  in  our  hospital  practice  four  or  five  cases  of  hydatidiform  mole  each 
year,  and  apart  from  those  that  subsequently  developed  chorioepithelioma,  the  simple 
removal  of  the  mole  was  sufficient.  I  am  surprised  at  the  figures  given  here  as  to 
the  fatalities  of  this  condition. 

DR.  FRANK  W.  LYNCH,  San  Fraxcisco,  Califorxia.— There  is  doubtless  a 
gTeat  difference  between  the  malignancy  of  the  sjTicytial  and  Langhans'  cells.  Ever 
since  Marchand's  early  work  on  the  classification  of  chorioepithelioma,  many  have 
attempted  to  correlate  the  malignancy  of  the  tumor  with  the  histologic  pictures  of 
its  cells.  None,  however,  have  done  more  than  von  Velits  and  Schmauch  more  than 
seventeen  years  ago  when  they  insisted  that  the  Langhans  cells  were  the  important 
cells  in  determining  the  degree  of  malignancy  of  the  tumor.  More  recently,  Ewing 
has  also  emphasized  the  fact  that  the  syncytioma  and  a  syncytial  endometritis  are 
not  as  malignant  as  choriocarcinoma.  Therefore,  in  the  type  of  case  under  discus- 
sion, we  should  be  greatly  interested  in  the  character  of  the  fetal  cells  found  in  the 
uterus  underlying  the  placenta.     Most  of  these  appear  to  be  s^aicytium. 

Of  course,  it  is  perfectly  reasonable  to  claim  that  chorioepithelioma  usually  de- 
velops from  differentiated  fetal  ectoderm  since  the  majority  of  cases  develop  in 
early  pregnancy  when  there  are  two  layers  of  fetal  ectoderm.  More  than  20  per 
cent  of  the  455  cases  of  chorioepithelioma  collected  by  Pollosson  and  A'iolet  fol- 
lowed pregnancy  at  full  term.  If  the  tumor  had  originated  at  this  time  late  in 
pregnancy,  it  could  have  developed  only  from  sjTicytial  cells  if  the  tumor  originated 
in  the  chorion,  since  at  this  time  the  Langhans  cells  have  disappeared. 

We  have  recently  seen  a  case  of  chorioepithelioma  in  a  woman  of  54,  who  never 
had  a  miscarriage  or  a  hydatidiform  mole.  She  had  15  children  at  full  term,  the 
last  of  which  was  born  fifteen  years  ago.  She  had  been  in  the  menopause  for  four 
years. 

DR.  BENJAMIN  P.  WATSON,  Toronto,  Canada.— My  experience  will  bear  out 
what  has  been  said  in  the  discussion  of  this  paper  regarding  possible  malignancy 
following  hydatidiform  mole  and  the  relationship  of  chorioepithelioma  malignum  to 
hydatidiform  mole.  We  have  seen  in  the  last  eight  years  17  cases  of  hydatidiform 
mole.  These  patients  have  been  followed,  with  no  fatality  in  any  case.  The  moles 
were  evacuated  through  the  cervix  and  in  no  instance  had  chorioepithelioma  malignum 
followed.  Of  three  cases  of  chorioepithelioma  malignum,  in  only  one  of  these  was 
there  an  antecedent  mole  found.  I  have  felt  the  danger  of  this  condition  has  been 
very  much  exaggerated  simply  because  a  very  large  number  of  cases  of  hydatidi- 
form mole  that  have  terminated  favorably  have  not  been  reported  in  the  literature, 
and  we  have  a  totally  erroneous  idea  as  to  the  seriousness  of  this  condition. 

I  feel  as  do  others  in  the  discussion,  that  routine  hysterectomy  for  hydatidiform 
mole  is  too  radical  a  procedure.  The  last  two  cases  of  hydatidiform  mole  I  have 
seen  within  the  past  three  months  were  both  in  young  women  who  were  pregnant 
for  the  first  time.  We  should  tiy  to  clear  out  the  uterus  promptly  in  these  cases. 
I  dilate  the  cervix  and  with  a  small  open  forceps  evacuate  the  mole  through  the 
center  of  tlie  mass,  keeping  the  hand  on  the  uterus,  getting  the  mass  reduced  until 
I  can  introduce  the  finger  or  curette.  If  that  is  done  carefully,  there  is  no  risk  of 
perforation,  and  sepsis  should  be  avoided.  If  the  patient  is  kept  under  observation 
for  the  next  two  years  and  curettage  is  done  immediately  after  any  irregular  hemor- 
rhage, chorioepithelioma  malignum  can  be  detected  at  an  early  stage. 
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DR.  E.  E.  MONTGOMERY,  Philadelphia. — I  have  seen  two  or  three  patients 
with  hydatidiform  moles  similar  to  the  ones  described,  who  were  not  subjected  to 
operation.  One  of  these,  whom  I  saw  twenty  years  ago  is  still  living  and  in  good 
health.  I  have  operated  on  several  patients  for  chorioepithelioma  and  in  none  had 
the  condition  been  preceded  by  hydatidiform  mole. 

DR.  HIRAM  N,  VINEBERG. — In  my  nine  cases  of  chorioepithelioma,  four'  were 
preceded  by  hydatidiform  mole. 

DR.  THOMAS  J.  WATKIXS,  Chicago. — Hydatidiform  moles  unquestionably  are 
not  as  dangerous  of  becoming  malignant  as  has  been  generally  assumed.  I  would 
suggest  as  a  prophylactic  measure  the  introduction  of  radium  into  the  cavity  of  the 
body  of  the  uterus  after  removal  of  a  mole,  as  the  ceUs  are  of  a  variety  that  are 
especially  susceptible  to  radiation. 

DR.  E^MIL  XOVAK,  Baltimore,  Makylaxd. — Dr.  Williams  has  already  called 
attention  to  the  recent  investigations  of  Meyer  on  this  subject.  His  figures  as  to 
the  incidence  of  hydatidiform  mole  were  quite  striking.  He  believes  that  the  or- 
dinary hydatidiform  mole  described  in  the  literature,  corresponding  to  the  tj^pe 
described  by  Dr.  Schumann,  represents  merely  the  end  product  of  a  process  which, 
in  its  early  stages,  is  commonly  overlooked.  This  undeveloped  variety  of  hydatidi- 
form degeneration  Meyer  believes  is  the  cause  of  a  large  number  of  early  and  other- 
wise unexplainable  abortions.  He  lays  great  stress  upon  the  stromal  and  blood 
vessel  changes  which  occur  in  connection  with  these  early  forms  of  hydatidiform 
degeneration.  I  have  studied  the  material  obtained  from  a  large  number  of  cases 
of  incomplete  abortion,  and,  like  Dr.  Williams,  I  have  not  been  able  to  convince 
myself  of  the  identity  of  the  degenerative  changes  described  by  Meyer  with  genuine 
hydatidiform  mole.  On  the  other  hand,  in  cases  of  tubal  pregnancy,  I  have  encoun- 
tered a  number  of  sections  which,  microscopically  at  leastj  I  could  not  distinguish 
from  hydatidiform  mole.  On  the  whole,  Meyer's  study  is  extremely  suggestive, 
although  he  cannot  be  considered  to  have  proved  his  point  as  yet.  The  important 
desideratum  is  the  demonstration  of  transition  stages  between  the  early  changes 
described  by  him  and  the  changes  characteristic  of  the  fully  developed  variety  of 
mole  with  which  we  are  all  familiar. 

One  point  brought  out  by  Meyer,  with  which  I  have  likewise  been  much  im- 
pressed, is  the  relatively  slight  degree  of  trophoblastic  change  observed  in  many 
moles.  Some  of  our  own  sections  show  a  practically  normal  trophoblast,  even  though 
the  villi  are  tremendously  hydropic. 

With  regard  to  the  frequency  with  which  malignancy  develops  in  these  cases,  I 
am  convinced  that  this  is  much  less  than  has  been  commonly  asserted.  Of  eight 
cases  which  I  have  recently  studied,  all  are  living  and  well  after  simple  evacuation 
of  the  uterus.  The  proper  procedure  with  hydatidifonn  mole  is  to  evacuate  the 
uterus  thoroughly,  and  then  to  keep  the  patient  under  observation  for  a  period  of 
months.  If  bleeding  persists  or  recurs,  it  is  probably  best  to  perform  hysterectomy. 
Even  then,  in  a  certain  number  of  cases,  the  disease  will  prove  to  have  been  non- 
malignant.  There  is  no  field  in  which  mistakes  are  more  easily  made  than  in  this. 
To  illustrate,  some  years  ago,  within  a  short  period  of  time,  five  uteri  were  sent 
to  Dr.  CuUen's  laboratory,  all  said  to  have  been  removed  for  chorioepithelioma.  Of 
the  five,  only  one  proved  to  be  actually  the  seat  of  this  disease,  the  others  showing 
perfectly  benign  conditions  associated  with  normal  pregnancy.  It  is  usually  said 
that  about  50  per  cent  of  all  chorioepitheliomata  follow  hydatidiform  mole.  There 
is  no  reason  to  believe  that  this  proportion  is  overestimated.  On  the  other  hand,  I 
am  convinced  that  it  is  an  exaggeration  to  say  that  10  per  cent,  or  even  5  per  cent 
of  hydatidiform  moles  are  followed  by  chorioepithelioma.     Some  authors,  like  Find- 
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ley,  put  the  proportion  as  high  as  25  per  cent.  Of  course,  if  future  work  shows 
that  hydatidiform  mole  is,  as  Gierse  and  Meyer  believe,  exceedingly  common,  the 
proportion  of  cases  in  which  malignancy  occurs  will  drop  far  below  the  present 
estimate, — to  one  or  two,  or  even  a  fraction  of  one  per  cent. 

DR.  ALFRED  B.  SPALDING,  San  Fkaxcisco,  California.— Two  years  ago  my 
associate,  Dr.  Stevenson,  treated  a  patient  with  very  marked  chorioepithelioma,  with 
invasion  of  the  wall,  whose  hemoglobin  had  been  reduced  to  over  30  per  cent,  and 
who  was  in.  such  a  precarious  condition  that  even  curettage  was  not  thoroughly  done. 
He  treated  the  patient  with  radium,  using  100  milligrams,  which  was  followed  by 
complete  restoration  of  the  uterus  to  its  normal  condition,  and  the  patient  has  re- 
mained well  since. 

DR.  FRANK  W.  LYNCH,  San  Francisco,  California. — I  have  recently  treated 
with  radium  a  case  of  chorioepithelioma,  which  had  been  having  sjanptoms  for  two 
months.  She  did  not  seem  to  be  a  good  operative  risk,  so  we  gave  her  about  3500 
millicurie  hours  of  radium,  by  leaving  175  millicuries  of  radium  emanation  in  the 
uterine  cavity  for  twenty-four  hours.  We  were  compelled  to  do  a  hysterectomy  eight 
weeks  later,  because  the  symptoms  persisted.  This  case  was  a  typical  choriocar- 
cinoma. Dr.  Stevenson's  case,  which  Dr.  Spalding  mentions,  was  a  syncytioma,  a 
mass  composed  chiefly  of  sjTicytial  cells. 

DR.  SCHUMANN  (closing). — "We  must  take  published  figures  at  face  value. 
Therefore,  when  Dr.  Williams  states  in  his  textbook  that  the  mortality  following 
hydatidiform  mole  is  20  per  cent,  it  must  be  assumed  that  these  figures  are  accurate. 
Further,  when  Findley's  analysis  of  500  cases  reveals  a  total  mortality  of  some- 
thing over  20  per  cent,  I  must  take  these  figures  as  definite.  It  follows  then,  that 
as  far  as  we  know  the  mortality  of  hydatidiform  mole  is  entirely  too  high. 

I  do  not  advocate  hysterectomy  for  every  case  of  hydatidiform  mole,  but  do 
insist  that  the  tumor  be  studied  in  situ,  by  abdominal  hysterotomy,  and  that  it  be 
shelled  out  under  the  eye,  if  possible,  a,nd  the  uterus  closed.  But  when  the  myo- 
metrium is  seen  to  be  the  seat  of  small  hemorrhages,  and  when  invasion  of  its 
structure  is  deep  and  extensive,  then  hysterectomy  is  the  procedure  of  choice.  The 
blind  curettage  and  packing  advocated  by  Dr.  Watson,  belongs  in  my  opinion,  to  a 
bygone  age  of  surgery  and  is  entirely  out  of  place  today. 

From  the  tenor  of  the  discussion  it  would  seem  that  cases  of  hydatidiform  mole 
are  not  usually  regarded  as  serious.  In  my  experience  this  type  of  case  is  fre- 
quently a  desperate  surgical  risk,  the  patient  infected  and  profoundly  exsanguin- 
ated. I  believe  these  women  stand  a  far  better  chance  for  their  lives  by  the  pro- 
posed plan  of  hysterotomy,  after  blood  transfusion,  if  necessary,  than  by  curettage 
and  packing. 


PEOLAPSE  OF  THE  FEMALE  URETHRA  AND  EVERSION   OF 
THE  EXTERNAL  URETHRAL  ORIFICE 

By  Richard  R.  Smith,  M.D.,  F.A.C.S. 

Grand  Bapids,  Mich. 

IN  this  article  I  shall  not  consider  those  lesions  occurring  in  infancy 
and  childhood  -which  might  properly  be  classified  under  this  title, 
and  which  have  already  been  the  subject  of  considerable  study  and 
the  text  of  nnmerous  papers  written  for  the  pediatrician.  They  would 
seem  to  me  to  have  little  in  common  with  those  found  in  middle  and 
late  life,  which,  in  most  instances  at  least,  are  due  to  the  trauma  of 
childbirth.  We  have  little  literature  dealing  with  the  latter,  despite 
the  fact  that  most  gynecologists  have  noted  them  and  have  attempted 
their  surgical  correction.  In  a  former  article^  I  called  attention  to 
the  fact  that  they  were  frequently  overlooked  by  the  casual  ob- 
server. The  symptoms  are  often  ascribed  to  a  coexisting  cj^stocele 
or  some  other  pathologic  condition  within  the  genitourinary  tract 
and,  since  examinations  are  commonly  made  Avith  the  patient  in  a 
prone  position  and  fully  relaxed,  they  may  not  show  themselves. 
When  observed  their  importance  is  perhaps  underestimated,  since 
many  -women  seem  to  suffer  but  little  from  their  presence, — this  is 
especially  true  when  the  lesions  are  of  minor  degree. 

To  return  to  the  literature, — some  of  the  best  references  are  to  be 
found  in  the  textbooks  of  Kelly,-  Graves,^  and  Anspach.*  All  contain 
excellent  articles  calling  attention  to  these,  as  well  as  other  frequently 
coexisting  defects  of  the  urethra,  and  offer  valuable  hints  as  to  their 
surgical  cure.  In  the  periodicals,  we  find  an  article  by  Keefe^  (dis- 
cussed by  Anspach  and  Hunner),  one  by  Livermore,*'  who  reports  a 
case  of  eversion  of  the  external  orifice  of  the  urethra  cured  by  ful- 
guration,  and  several  other  short  papers  by  McCarty,'^  W^atts,^  and 
Murphy.^  These  deal  principally  with  eversions  of  the  mucosa  from 
the  external  orifice  of  the  urethra. 

The  lesions  to  which  I  have  restricted  this  paper  are  frequently  a 
part  of  other  lesions  of  the  urethra  and  bladder,  including  especially 
cystocele  and  extensive  dilatations  of  the  whole  urethra,  to  which  I 
shall  only  make  casual  reference.  The  lesions  under  discus- 
sion, as  stated  above,  would  seem  to  be  due  to  an  injury  at  child- 
birth, and  probably  result  from  the  passage  of  the  head  of  the  child 
through  the  narrow  outlet.  The  lower  end  of  the  vagina  and  the 
lower  portion  or  all  of  the  urethra  are  evidently  loosened  somewhat 
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from  their  usual  close  attachments  to  the  pubes,  and  since  those  of 
the  vestibule  are  less  disturbed,  they  roll  outward  and  upward,  and 
from  a  well  protected  position  within  the  vulva  they  become  more  or 
less  exposed.  This  is  not  in  evidence  when  the  patient  is  in  a  prone 
position  and  relaxed,  but  becomes  so  when  she  strains,  is  up  and 
about,  or  in  the  act  of  urination  or  defecation.  The  lower  anterior 
wall  of  the  vagina  is  thrown  into  folds  which  become  permanent,  and 
across  its  surface,  running  from  side  to  side,  one  commonly  finds  two 
deep  grooves  a  half  inch  or  more  apart,  between  which  the  mucosa 
is  thick  and  sometimes  hypertrophied  and  edematous.  The  urethra 
does  not  follow  the  vaginal  mucosa  into  its  fold  or  folds,  but  appar- 
ently remains  straight  and  closer  to  the  pubes.  Under  pressure,  how- 
ever, the  very  end  of  the  urethra  changes  its  direction  and  tilts  up- 
ward. Because  of  the  folding  of  the  vaginal  wall  and  the  hypertrophy 
and  edema  present,  the  tissues  are  thicker  at  this  point  than  usual, — 
this  may  be  demonstrated  in  an  interesting  way  by  passing  a  lighted 
cystoscope  through  the  meatus  and  following  the  transmitted  light 
to  the  bladder. 

The  most  important  consequence  of  the  injury  remains  still  to 
be  mentioned,  the  eversion  of  the  mucous  membrane  of  the  urethra. 
It  takes  place  very  often  in  association  with  the  prolapse  of  the 
vaginal  mucosa  and  urethra,  but  either  may  be  independent  of  the 
other.  If  we  examine  the  urinary  meatus  in  a  virgin  or  nullipara 
we  find  it  ordinarily  very  small,  and  no  amount  of  straining  dis- 
closes any  of  the  lining  of  the  urethra.  In  the  patients  under  dis- 
cussion, however,  we  find  it  large  and  gaping.  The  orifice  seems 
sometimes  to  be  simply  stretched  out,  at  other  times  torn.  Through 
this  orifice  the  mucosa  rolls  out  under  straining  and  the  tender  lining 
of  the  end  of  the  canal  l)eeomes  exposed.  It  occurs  in  varying  de- 
grees. The  simplest  explanation  for  this  would  be  that  there  has 
been  an  injury  to  the  muscular  coat  of  the  canal.  Graves^  states 
that  senile  atrophy  is  the  cause.  Commonly  when  the  strain  is  re- 
moved or  diminished  the  mucosa  returns  to  its  normal  protected 
position.  Occasionally  it  does  not,  but  remains  permanently  outside 
and  its  folds  may  become  adherent,  resisting  efforts  to  return  it  to 
the  canal. 

In  lesser  degrees  of  the  affection  the  rolling  out  of  the  lining  does 
not  take  place  regularly,  but  at  one  or  more  points  the  membrane 
is  in  advance  of  the  rest  and  forms  little  papillary  or  polypoid  pro- 
jections. They  are  apt  to  l^ecome  extremely  sensitive.  They  are 
frequently  called  caruncles.  The  term  is  commonly  used  to  include 
almost  any  sensitive  projection  at  this  point.  Graves^  states  that 
a  true  caruncle  arises  from  the  vestibule  and  is  differentiated  from 
eversions  by  being  covered  by  squamous  cell  epithelium.     In  my  ex- 
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perieiice  a  real  carimcle  is  a  most  uncommon  lesion.  ^Yhat  are  called 
such  are  usually  eversions,  Frequentlj^  in  examining  women  in  ad- 
vanced life  we  see  protruding  from  the  meatus  a  small,  very  red 
bit  of  mucosa  which  is  not  sensitive.  This  is  apparently  an  eversion, 
but  probably  because  sufficiently  protected,  causes  no  symptoms. 

I  believe  that  most  of  the  discomfort,  Avhen  such  is  present,  is 
caused  by  an  exposed  urinary  meatus,  whether  the  latter  everts 
much  or  not.  The  patient  complains  of  a  feeling  of  soreness  and 
tenderness,  there  is  a  burning  sensation  on  urination  and  sometimes 
a  desire  to  urinate  frequently. 

Operations  for  relief  will  vary  somewhat  according  to  the  findings, 
and  whether  or  not  we  have  other  lesions  to  deal  with  at  the  same 
time.  A  simple  eversion  may  perhaps  best  be  corrected  by  a  removal 
of  the  protruding  mucosa,  with  narroAving  of  the  meatus  by  a  tri- 
angular or  more  or  less  square  denudation  made  just  below  the  orifice 
and  including  part  of  its  circumference.  The  operation  is  apt  to  be 
bloody,  and  considerable  care  is  necessary  to  make  the  denudation 
of  proper  form  and  large  enough.  In  closing  the  wound  the  meatus 
should  be  narrowed  to  its  normal  proportions.  I  am  placing  the 
sutures  deeper  than  formerly  in  order  to  insure  approximation  for 
a  longer  period  and  prevent  separation  of  the  edges  and  a  granu- 
lating wound.  Where  considerable  mucosa  is  removed  and  a  circular 
incision  of  the  urethra  is  necessary,  the  stitches  reuniting  the  mucosa 
to  the  edges  of  the  orifice  should  be  rather  deep,  catching  up  a  fair 
amount  of  mucosa,  and  not  tied  too  tightly.  The  edges  are  prone  to 
separate,  especially  if  catheterization  is  long  continued,  but  I  have 
had  better  results  with  continued  experience. 

The  prolapse  of  the  vaginal  wall  and  urethra  is  best  corrected  by 
removing  the  redundant  mucosa  by  a  triangular  incision,  the  base 
of  which  runs  across  the  vagina.  The  apex  of  the  triangle  is  towards 
the  meatus.  The  denudation  should  include  all  of  the  redundant 
mucosa  or  more.  By  bringing  the  edges  together  the  operator  may 
judge  as  to  the  amount  necessary  to  be  removed.  Deep  sutures, 
which  catch  up  first  the  edges  of  the  mucosa,  then  the  firm  tissue 
beneath  the  pubes,  and  finally  the  other  edge  of  the  mucosa,  avoiding, 
of  course,  the  urethra,  close  the  incision  and  draw  the  urethra  and 
external  orifice  back  up  under  the  pubes  where  it  belongs.  The  re- 
sults are  on  the  whole  good,  though  I  have  seen  partial  recurrences 
of  the  prolapse. 

"Where  incontinence  exists,  due  to  a  more  extensive  dilatation  of 
the  urethra,  an  exposure  of  the  canal  by  an  incision  along  the  anterior 
vaginal  wall  and  a  narrowing  of  the  structures  about  the  bladder  neck 
may  be  done.  Such  operations  do  not  properly  come  within  the  scope 
of  this  paper.     They  may  be  combined  with  those  I  have  described. 
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When  a  cj'stoeele  exists  the  operation  (now  nearly  everywhere 
done)  of  re-attaching  the  iiteropubic  fascia  high  np  on  the  cervix 
or  uterine  wall  and  bringing  it  together  below  this  point,  combined 
with  the  operation  described  above,  in  my  experience  gives  excellent 
results.  When  an  interposition  operation  is  done,  if  one  is  careful 
to  remove  the  redundant  mucosa  of  the  prolapsed  vaginal  wall,  and 
then  to  bring  the  fundus  down  snugh'  against  the  pubis,  there  will 
be  but  little  protrusion  afterwards,  or  at  least  it  will  be  rare. 

EEFERENCES 

(1)  Jour.  Am.  Med.  Assn.,  1920,  Ixxiv,  1639.  (2)  Kelly,  Operative  Gjmecology, 
1906,  Vol.  1,  and  Kelly-Nohle,  Gynecology  and  Abdominal  Surgery,  1907,  Vol.  1. 
(3)  Graves,  Gvueeologv,  1916.  (4)  Anspach,  G\aiecologv,  1921.  (5)  Jour.  Am. 
Med.  Assn.,  19i7,  Ixix,  1935.  (6)  Surg.,  G\ti.  &  Obst.,  1921,  Lxxxii,  557.  (7)  Med. 
World,  Phila.,  1910,  xx\dii,  462.  (8)  Pacific  Coast  Jour,  of  Homeop.,  San  Francisco, 
1908,  xLx,  463-466.     (9)  Surg.  Clin.,  Phila.,  1916,  v,  917-23. 

DISCUSSION 

DR.  GEORGE  GRAY  "WARD,  JR.,  New  York  City.— I  have  only  seen  one  case 
of  what  I  should  classify  as  a  complete  eversion  of  the  urethral  mucosa.  We  see 
cases  of  moderate  eversion  of  the  urethral  mucosa,  but  the  condition  in  -which  there 
is  a  real  prolapsus,  a  turning  inside  out  of  the  urethral  mucosa,  is  rare  in  my  ex- 
perience. 

In  looking  up  the  recent  cases  in  the  Woman's  Hospital,  I  was  able  to  find  only 
four  that  I  could  classify  under  this  heading.  One  was  seen  in  the  cystoscopic 
clinic  in  which  there  was  a  complete  turning  out  of  the  urethral  mucosa  which  was 
treated  by  fulguration.  Two  other  cases  were  treated  by  operation.  My  case  was 
rather  extraordinary  in  that  there  was  no  preceding  symptomatology  which  would 
lead  one  to  expect  such  a  condition.  The  woman  was  perfectly  well,  and  suddenly, 
after  straining  at  stool,  was  seized  with  an  acute  pain  referable  to  the  urethra. 
This  had  been  going  on  for  four  or  five  days,  and  the  mass  was  as  large  as  the  end 
of  the  thumb,  very  much  swollen  and  intensely  painful.  It  consisted,  as  was  shown 
at  operation,  mostly  of  the  posterior  wall  of  the  urethral  mucosa,  with  about  one- 
third  of  the  anterior  urethral  wall.  The  patient  was  sixty  years  of  age,  had  had 
no  prolapse,  no  laceration  and  no  pelvic  floor  injuries.  It  is  difficult  to  understand 
how  it  occurred,  except  that  she  had  a  wide  open  external  meatus. 

I  first  tried  palliative  measures  to  reduce  the  swelling,  but  without  any  suocess. 
I  removed  the  mass  by  amputation  and  dissecting  out  the  urethral  mucosa,  so  that 
I  could  diaw  the  edges  down  and  suture  them  to  the  margin  of  the  vestibule.  I 
was  appreliensive  about  removing  so  much  of  the  posterior  urethral  mucosa,  think- 
ing I  might  have  some  serious  results,  but  it  produced  no  discomfort  at  all.  The 
tissues  stietched  out,  she  has  perfect  control,  and  has  experienced  no  subsequent 
difficulty  whatever. 

DR.  THOMAS  J.  WATKINS,  Chicago.— 1  concur  entirely  in  what  Dr.  Smith 
says.  The  etiology  can  be  summed  up  as  being  due  to  increased  mobility,  infection 
and  atrophy.  The  reason  that  caruncles  appear  generally  after  the  menopause  is 
because  the  atrophy  affects  the  vaginal  more  than  the  urethral  mucosa. 

Increased  mobilization  can  be  rectified  by  suture  or  by  the  introduction  of  needles 
of  radium  between  the  vaginal  and  urethral  mucosa,  the  choice  of  treatment  de- 
pending upon  the  variety  of  increased  mobilization.  Where  the  entire  urethral 
body  is  displaced,  it  should  be  fixed  by  sutures,  wliich  will  replace  it  in  its  normal 
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positiQD  and  give  it  a  condition  of  relative  fixation.  Satisfactory  results  can  only 
be  obtained  in  some  cases  by  seeing  to  it  that  the  bladder  wall  is  sufficiently  ele- 
vated. 

In  cases  of  prolapse  of  the  mucous  membraiae,  which  has  somewhat  the  appear- 
ance of  a  rectal  prolapse,  I  would  advise  a  modified  "Emmet  button-hole"  opera- 
tion. An  incision  is  made  through  the  vaginal  mucosa  down  to  the  body  of  the 
uterus.  The  urethral  body  is  then  grasped  with  tissue  forceps,  retracted  so  as  to 
overcome  the  prolapse,  and  fixed  by  firm  sutures.  This,  I  believe,  accomplishes  the 
desired  result  without  opening  the  urethra. 

DE.  HERMAXN  J.  BOLDT,  Xew'  York  City.— I  was  particularly  interested  in 
the  case  reported  by  Dr.  Ward.  I  believe  if  Dr.  Ward  will  examine  the  history  of 
his  patient  carefully,  he  will  probably  find  in  that  particular  instance  the  etiological 
factor  was  due  to  atrophy  of  the  vulva  and  vagina,  which  is  also  participated  in  by 
the  muscularis  and  submucosa  of  the  urethra,  and  we  have  them  as  a  result,  the 
mucosa  protruding.  We  get  practically  eversion  of  the  mucosa.  AVheu  these  cases 
are  of  long  duration  and  when  they  occur  slowly  and  when  the  protrusion  is  not 
large,  they  seldom  give  rise  to  serious  sjanptonis.  In  the  acute  conditions  the 
mucosal  tumor  when  it  protrudes  from  the  urethral  opening,  resembles  frequently  a 
succulent  raspberry  in  appearance  and  signs.  It  gives  trouble  and  pain,  and,  if  not 
reduced,  we  have  circulatory  changes;  not  infrequently  at  the  base,  gangrene  or 
necrosis  occurs. 

Straining  at  defecation,  in  all  probability,  is  correctly  interpreted  by  Dr.  Ward 
as   a    factor. 

I  do  not  believe  any  of  us  can  have  a  large  experience  with  this  class  of  patients, 
because  during  the  period  of  from  20  to  45  years  they  occur  seldom,  and  w^hen  they 
do  occur,  it  is  the  result  of  traumatism  in  labor,  protracted  labor,  pressure  on  the 
urethra,  all  causing  more  or  less  traumatism  of  the  muscularis.  Then  partial  separa- 
tion of  the  mucosa  occurs,  and  we  may  have  a  partial  descensus  or  diverticulum 
forming  or  a  circular  prolapse. 

With  regard  to  the  treatment,  I  can  add  nothing  except  to  endorse  what  Dr. 
Watkins  lias  said.  I  believe  that  is  the  most  rational  method,  and  the  only  one 
tliat  ought  to  be  pursued.  It  is  far  superior  to  the  button-hole  operation  devised 
by  Emmett. 

But  there  is  one  method  not  spoken  of,  that  devised  by  Fritsch  years  ago;  namely, 
the  introduction  of  a  Xelaton  catheter  into  the  urethra  and  applying  a  silk 
ligature  around  the  catheter.  In  the  course  of  two  or  three  days  adhesions  take 
place  between  the  mucosa  and  the  meatus,  and  complete  restoration  occurs.  There 
is  absolutely  no  risk  and  no  blood  lost.  In  the  majority  of  cases  this  method  will 
jneld  good  results. 

With  regard  to  direct  surgical  intervention,  I  should  like  to  add  a  few  words, 
namely,  when  excising  the  mucosa  not  to  draw  it  down  too  much  with  the  mouse-tooth 
forceps.  One  may  excise  more  than  is  desirable,  and  the  mucosa,  after  it  has  been 
excised,  has  a  decided  tendency  to  retract  farther  than  desirable. 

DR.  CHAINING  W.  BARRETT,  Chicago.— I  have  had  two  cases  in  children  in 
which  the  urethra  rolled  out.  In  one  the  urethra  was  followed  by  a  small  j)ortion 
of  the  bladder.  This  was  replaced  before  I  saw  the  case.  I  did  not  believe  so 
much  tissue  could  come  out  with  the  condition  found  when  it  was  reduced.  By 
having  the  patient  strain  at  stool  or  urination,  this  could  be  brought  out  again,  and 
yet  it  would  go  back  easily.  The  child  was  quite  young.  The  treatment  required  in 
that  case  was  to  prevent  the  child  from  straining  at  stool.  In  instructing  the  patient 
to  lie  down  for  urination  it  made  a  great  fuss,  but  when  it  would  urinate  the  mother 
would  keep  up  the  support.    No  surgical  procedure  was  adopted  in  tliis  case.     I  have 
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seen  one  case  -where  the  urethral  prolapse  came  out  acutely  and  was  about  the  size  of 
a  dime.  A  certain  degree  of  prolapse  is  very  common  in  traumatism.  We  see  plenty 
of  cases  where  there  is  traumatism  of  the  outlet  in  the  uretlira ;  there  is  a  mobility  of 
from  one  and  a  half  to  three  inches.  In  this  instance,  instead  of  doing  the  vesicocele 
operation,  we  carry  the  incisions  down  to  the  vestibule  and  along  upside  the  urethra. 
Much  of  the  circumference  of  the  urethra  is  taken  away,  making  the  opening  smaller. 
Sometimes  the  upper  stitch  that  closes  it  is  caught  in  the  lower  end  of  the  urethra, 
without  an  incision  running  up  the  urethraj  but  in  other  cases  it  is  so  extensive  and 
the  urethra  is  so  patulous,  a  V-shaped  section  is  taken  out  quite  a  distance  from  the 
urethra  and  closed.  I  am  glad  to  say,  I  have  found  no  case  in  which  I  found  it 
necessary  to  do  a  pathologic  interposition  operation  to  cure  this  prolapse  of  the 
bladder  and  urethra. 

DR.  DOUGAL  BISSJ^LL,  Kew  York  City. — My  experience  in  this  particular 
phase  of  surgery  has  been  limited  to  three  cases.  They  were  of  several  years' 
standing,  in  women  over  forty  years  of  age.  One  of  these  cases  was  successfully 
treated  by  fulguration. 

The  first  case  showed  a  large  protrusion  of  the  mucous  membrane  of  the  urethra. 
I  operated  very  much  the  same  way  as  I  do  the  Whitehead  operation  for  the  re- 
moval of  extensive  hemorrhoids.  A  cone  shaped  section  of  the  urethra,  about  one- 
third  of  its  approximal  portion  was  made.  The  mucous  membrane  of  the  urethra 
was  anchored  with  silk  at  four  points  equally  separated,  to  the  mucous  membrane 
of  the  vagina;  then  a  continuous  line  of  suture,  Xo.  0  catgut,  adjusted  the  cut 
edges  of  the  mucosa  around  the  entire  urethral  orifice.  The  piece  of  tissue  removed 
in  this  first  case,  was  sent  to  a  pathologist,  and  he  termed  it  "hemorrhoid  of  the 
urethra".     It  was  the  first  time  that  I  had  heard  the  term  hemorrhoid  applied. 

The  third  case  was  the  one  referred  to  by  Dr.  Ward.  She  was  sent  to  me  by 
a  physician  with  a  diagnosis  of  "a  maligiiajit  gTowth  of  the  urethra. ' '  The 
j)rotrusion  of  the  mucous  membrane  through  the  meatus  was  very  marked,  but  showed 
no  signs  of  malignancy.  A  cancer  was  found,  however,  in  the  vault  of  the  vagina. 
This  case  was  subjected  to  radium  treatment,  after  which  I  operated  for  a  prolapsed 
urethra. 

DR.  SMITH  (closing). — I  think  the  cases  of  marked  eversion  of  the  urethral 
mucosa  are  very  rare,  but  those  of  lesser  degrees,  the  small  ones,  are  very  common 
and  often  produce  symptoms.  When  they  do  they  should  be  corrected,  and  that 
can  be  determined  by  the  history  given  by  the  patient  and  by  the  presence  of 
tender  areas  about  the  meatus. 
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THERE  are  no  specific  venereal  infections  which  are  known  to  be 
intertransmissible  between  cattle  and  people.  It  is  not  impossible 
that  certain  genital  infections  of  cattle  and  men,  not  designated  as 
specific,  may  be  closely  allied  or  identical. 

Aside  from  such  considerations,  cattle  offer  in  many  respects  un- 
equalled opportunity  for  the  stud}'  of  the  physiology  and  pathology 
of  reproduction.  Such  a  study  should  prove  of  great  value  in  de- 
termining some  of  the  fundamental  principles  of  sex  hygiene  and 
disease. 

The  internal  genital  organs  of  adult  cattle  are  readily  and  inti- 
mately palpable  per  rectum,  surpassing  in  this  respect  those  of  any 
other  animal.  The  ovaries  are  readily  reached,  fully  exposed  and 
clearly  defined.  The  development  and  rupture  of  the  ovisac,  the  con- 
current uterine  engorgement  and  the  growth  and  atrophy  of  the  cor- 
pus luteum  can  be  traced  as  clearly  as  if  the  removed  organs  lay 
before  the  student  upon  the  ta])le.  Estrum  is  short,  sharp  and  clear 
and  its  relation  to  ovulation,  fertilization  and  menstruation  is  too 
clear  to  afford  room  for  conflict  of  opinion. 

Genital  lesions  in  great  abundance  and  endless  variety  can  be  inti- 
mately studied  from  beginning  to  end.  There  are  slaughtered  annu- 
ally for  food  many  millions  of  cattle  of  all  ages  and  both  sexes. 
When  slaughtered  they  are  presumably  in  good  physical  health  at 
least  insofar  as  affecting  the  safety  of  their  carcasses  for  human 
food.  From  these  the  genitalia  are  procurable  immediately  after 
slaughter  by  bleeding,  Avithout  opportunity  for  the  postmortem  mi- 
gration of  bacteria.  They  furnish  every  imaginable  variety  of  gen- 
ital disease.  The  females  include  nonpregnant  animals  and  those 
pregnant  in  every  stage. 

The  sexual  relations  of  cattle  are  under  the  arbitrary  control  of 
the  breeder  and  offer  extensive  opportunity  for  the  study  at  close 
range  of  the  effects  of  polygamy,  polyandria  and  sexual  excess. 

The  genital  infections  of  animals  bear  no  burden  of  social  stigma 
and  tbeir  results  find  expression  in  terms  of  scientific  interest  or  of 
individual  or  state  economy.     While  specific  venereal  infections  ex- 
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ist,  those  not  so  regarded,  but  rather  analogous  to,  and  not  clearly 
separable  from,  Avoiind  infection  are  of  greater  scientific  interest  be- 
cause thej^  supply  a  far  richer  field  for  studying  the  fundamental 
principles  involved  in  genital  diseases.  In  the  medical  profession  the 
social  stigma  of  syphilis  and  gonorrhea  has  perhaps  tended  to  cause 
students,  reformers  and  the  public  to  look  upon  genital  diseases  as 
the  result  of  trespasses  upon  statutory,  moral  and  ecclesiastic  laws 
and  has  probably  befogged  to  some  degree  the  underlying  scientific 
principles  of  the  problem  as  a  M'hole. 

Recent  researches  have  shown  that  bovine  genital  infections  of  the 
type  not  designated  as  specific  venereal  diseases  are  essentially  uni- 
versal, that  they  advance  or  retire  in  obedience  to  laws  reasonably 
Avell  known  and  that  they  may  or  may  not  cause  serious  harm  de- 
pending upon  the  state  of  the  balance  between  the  infection  and  the 
power  of  resistance  offered  by  the  individual. 

It  is  freely  admitted  that  the  copulatory  organs  of  all  species  har- 
bor an  extensive  bacterial  flora  which  does  not  as  a  rule  seriously 
imperil  the  sexual  or  general  health.  In  cattle  the  infections  are 
not  at  all  confined  to  the  copulatory  area  but  generally  involve  the 
cervical  canal,  uterus,  oviducts,  ovaries,  testicles,  epididymes  and 
seminal  vesicles. 

Infections  of  the  cervix  are  commonh'  recognizable  clinically  not 
later  than  the  second  parturition.  The  cervical  mucosa  becomes  swol- 
len, reddened  and  prolapses  through  the  os  uteri  externum  into  the 
vagina.  Heifers  in  first  pregnancy  not  rarely  develop  an  indurative 
cervicitis  rendering  parturition  difficult  or  impossible.  The  cervical 
mucus  is  often  excessive  and  wholly  abnormal.  Cultures  from  the 
cervical  canal  generally  produce  growths.  The  uterine  cavity  is  less 
frequently  involved,  but  in  a  majority  of  cases,  the  non-gravid  organ 
yields  positive  cultures.  The  gravid  uterus  is  not  far  behind  the  non- 
gravid  in  its  bacterial  content. 

The  intrauterine  infection  concentrates  about  the  os  uteri  internum 
and  at  the  apices  of  the  cornua  in  close  proximity  to  the  tubal  open- 
ings. At  these  foci  notable  lesions  occur.  At  the  apices  of  the  cornua 
there  is  generally  a  A-ery  limited  area  of  endometritis  with  the  endo- 
metrium edematous  and  its  surface  encrusted.  The  lesions  are  most 
extensive  in  the  nongravid  horn  Avhere  the  chorion  is  less  vascular 
and  comparatively  passive.  The  chorion  lying  within  this  area  is 
necrotic,  dry  and  dark  yellow  or  broAvn  as  shown  in  Fig.  1.  The 
extent  of  the  necrosis  is  variable  but  is  virtually  universal. 

The  lesions  at  the  os  uteri  internum  are  less  frequent  Init  more 
im]")ortant.  There  also  endometritis  is  present,  the  involved  area 
varying  greatly  in  extent  and  the  contiguous  chorion  may  be  necrotic 
as  seen  in  Fig.  1.    Occasionally  the  cervical  canal  is  devoid  of  a  seal 
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and  there  protrude  into  the  vagina  portions  of  the  chorion  which 
are  necrotic  and  rapidly  decomposing  as  indicated  in  Fig.  2  but  fur- 
ther forward  (toward  the  ovary)  the  chorion  is  not  detached,  and 
the  embryo  may  yet  live,  but  abortion  is  inevitable  unless  gestation  is 
nearing  its  physiological  close.  The  pathological  expulsion  of  the  bo- 
vine embryo  or  fetus  (except  for  surgical  or  artificial  abortion)  is, 
so  far  as  known,  always  due  to  cervical  endometritis. 

Apical  or  cornual  endometritis,  though  frequently  extensive,  ap- 
parently does  not  tend  to  cause  the  uterus  to  expel  its  contents.  Not 
infrequently  in  cow^s  there  is  observed  an  intense  diffuse  endometri- 


Fig.  1. — Bovine  fetal  sac  anil  embryo  at 
about  100  days.  A,  amniotic  sac;  Al,  allantoic 
sac;  I,  necrotic  tip  of  nongravid  horn  of 
chorion;  2,  necrotic  area  contiguous  to  the 
OS  uteri  internum.  (From  Diseases  of  the 
Genital  Organs  of  Domestic  Animals,  by  the 
author.) 


F'ig.  2. — Impending  abortion  in  cow 
pregnant  80  to  90  days.  Cervix,  uterus 
and  ovaries  viewed  from  above,  the  cer- 
vical canal  being  laid  open  to  show  por- 
tions of  the  chorion  occupying  the  canal 
and  extending  into  the  vagina.  /,  an  ap- 
parently healthy  portion  of  chorion;  2,  j, 
necrotic  chorion;  4,  lips  of  cervix;  O, 
left  ovary ;  C,  large  cyst  representing  the 
right  ovary.  (From  Diseases  of  the  Genital 
Organs  of  Domestic  Animals,  by  the  au- 
thor.) 


tis  but  instead  of  causing  abortion,  it  paralyzes  the  uterus,  the  fetus 
dies  and  undergoes  maceration  or  putrid  decomposition. 

If  the  cow  is  in  twin  pregnancy  the  endometritis  advancing  from 
the  cervix  logically  involves  the  basal  fetus  first.  If  it  dies  it  will 
probably  not  be  expelled  at  once.  The  presence  of  the  healthy  apical 
fetus  inhibits  uterine  contractions  until  such  period  as  the  infection 
has  killed  or  seriously  injured  it,  Avhen  the  two  are  expelled  in  quick 
succession.  The  basal  fetus  is  smaller  than  the  apical  one  and  per- 
haps shows  maceration.     Rarely  the  two  may  die  in  quick  succession 
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and  are  expelled  promptly.  Still  more  rarely  the  basal  fetus  is  ex- 
pelled soon  after  its  death  and  the  apical  fetus  remains  to  the  nor- 
mal end  of  pregnancy  and  is  born. 

The  general  conception  of  the  nature  of  abortion  is  extremely 
vague.  Abortion  is  attributed  to  bad  food,  mechanical  injuries,  psy- 
chic disturbances,  bacteria  and  other  causes,  but  there  is  no  credible 
explanation  of  how  so  varied  a  list  of  factors  may  each  cause  the  same 
phenomenon.  Such  a  view  leads  to  confusion  in  diagnosis,  prophy- 
laxis and  therapeutics. 

My  researches  indicate  clearly  that  abortion  in  cows  is  uniformly 
attributable  to  cervical  endometritis,  which  in  turn  is  the  result  of 
bacterial  invasion.  I  have  examined  in  the  abattoir  the  uteri  of 
several  thousand  pregnant  cows  which  had  been  shipped  long  dis- 
tances associated  with  extreme  fright,  rough  handling  and  food  and 
water  starvation.  A  number  of  these  showed  evidences  of  impending 
abortion,  ahvays  in  the  form  of  endometritis  radiating  from  the  os 
uteri  internum.  I  have  slaughtered  some  animals  which  have  aborted 
following  inoculation  with  the  Bacterium  abortus.  In  each  case  an 
intense  cervical  endometritis  was  present.  There  is  no  instance  re- 
corded in  which  a  cow  has  been  destroyed  soon  after  aborting  in 
which  this  lesion  was  not  present  and  in  which  it  did  not  constitute 
the  sole  credible  explanation  for  the  disaster.  Some  veterinarians 
invoke  mechanical  injury  as  a  potent  cause  of  those  abortions  which 
they  cannot  attribute  to  Bacterium  ahortus  but  rest  their  assertion 
upon  faith  without  facts.  I  had  occasion  to  ship  17  pregnant  heifers 
from  Boston,  Mass.,  to  Hawaii.  Aside  from  occasionally  tumbling 
over  each  other  in  the  freight  cars  the  long  trip  was  without  incident 
until  transferred  at  Honolulu  to  a  little  interisland  freighter  -which 
immediately  ran  into  a  storm  of  unusual  violence,  the  vessel  being 
tossed  about  mercilessly  for  32  hours  on  a  sail  ordinarily  completed 
in  14.  The  boat  rolled  and  pitched,  the  breakers  keeping  the  decks 
awash  and  the  pregnant  heifers  were  unmercifully  thrown  about.  It 
was  impossible  to  go  among  them  to  feed,  water  or  give  other  care. 
They  were  utterly  exhausted  Avhen  landed  but  each  calved  at  full 
term,  in  a  physiological  manner  and  their  calves  were  unusually  vig- 
orous and  healthy.  They  did  not  abort  because,  and  only  because, 
they  did  not  have  cervical  endometritis.  According  to  my  researches 
no  bacterium  can  directly  cause  abortion  but  must  first  produce  an 
intense  endometritis  at  the  cervical  end,  establishing  a  peripheral 
irritation  while  the  ovarian  end  of  the  uterus  retains  its  power  of 
effective  contraction.  This  basic  lesion  having  become  established, 
the  way  is  open  for  the  injurious  action  of  a  variety  of  forces.  Any 
psychic,  mechanical,  bacterial  or  other  factor  which  lowers  the  re- 
sistance of  the  pregnant  individual  may  increase  the  virulence  of  the 
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infection  upon  Avhich  the  lesion  depends  and  precipitate  abortion 
when  otherwise  premature  birth  or  birth  at  full  term  would  have  been 
probable.  So  among  cattle  there  are  observed  at  times  great  storms 
of  abortion  when  in  a  group  of  a  thousand  or  more  pregnant  females 
more  than  90  per  cent  abort,  the  immediate  cause  of  which  appears 
to  be  a  bad  state  of  nutrition  due  to  insufficient  or  unsuitable  food 
but  back  of  all  this  must  be  the  basic  bacterial  lesion. 

If  the  principles  involved  in  abortion  in  cattle  as  revealed  by  re- 
searches hold  true  by  analogy  for  woman  they  tend  to  clarify  the 
conception  of  that  phenomenon.  Probably  of  greater  practical  in- 
terest this  vieAv  suggests  to  the  gynecologist  that  in  handling  cervi- 
citis in  women,  the  aim  should  be  to  eradicate  the  cervical  lesions  as 
completely  as  possible  before  fertilization  is  attempted,  not  merely 
to  render  conception  more  probable  but  also  to  insure  the  safety  of 
the  desired  pregnancy. 

A  highly  interesting  observation  in  bovine  genital  infections  is  the 
prevalence  of  bacteria  in  the  alimentary  tract  of  the  fetus  which 
naturally  persist  at  birth.  These  bacteria  are  essentially  identical 
with  those  which  exist  in  the  cervix,  oviducts,  nongravid  and  gravid 

uterus.  The  evidence  indicates  quite  clearly 
that  the  infection  is  swallowed.  As  soon  as 
the  oral  end  of  the  alimentary  tract  is  open 
the  embryo  begins  to  swallow  its  amniotic 
fluid.  The  bovine  fetus  being  heavily  covered 
with  hair  and  this  being  abundantly  shed, 
the  results  of  this  swallowing  process  are 
strikingly  shown  in  the  meconium  at  full 
term  as  seen  in  Fig.  3  with  its  luxuriant  con- 
tent of  hair.  This  filtration  process  usually 
keeps  the  amniotic  fluid  free  from  bacteria 
but  it  appears  clear  from  their  presence  in 
the  alimentary  contents  that,  like  the  hairs, 
they  must  have  been  swallowed,  suspended 
in  the  amniotic  liquid.  It  is  most  probable 
that  the  penetration  occurs  through  the  ne- 
crotic areas  of  the  fetal  sac  at  the  apices  of 
the  cornua  and  that  the  bacteria  reach  the 
allantoic  fluid  whence  there  remains  only  the 
very  thin  amniotic  membrane  to  pass  in  order 
to  reach  the  amniotic  fluid  as  shown  in  Fig.  1  and  are  then  swallowed. 
Once  in  the  alimentary  canal  the  bacteria  may  acquire  pathogenic 
force,  irritate  the  mucosa  and  cause  fetal  diarrhea,  or  penetrate  the 
mucosa  and  reach  the  blood  stream.  More  commonly  they  fail  to 
acquire  pathogenic  force  and  remain  inert  in  what  may  be  termed 
a  state  of  inclusion  rather  than  infection. 
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Fig.  3. — Pellet  of  meconium 
from  new-born  calf  showing 
abundance  of  swallowed  hairs. 
(From  An.  Rep.  N.  Y.  State 
\^eterinary  College  at  Cornell 
University.) 
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A  large  proportion  of  aborted  fetuses  suffer  from  diarrhea  prior 
to  their  death  and  many  premature  calves  are  born  smeared  over 
with  feces.  Occasionally  a  calf  born  at  full  term  shows  that  it  has 
had  diarrhea  as  a  fetus  and  the  phenomenon  may  still  be  active  at 
the  time  of  birth.  Some  calves  are  born  at  full  term  suffering  se- 
verely from  sepsis  and  quickly  perish. 

Most  calves  are  born  apparently  healthy  and  vigorous  but  many 
of  them  break  down  in  a  few  hours  to  a  few  days  with  profuse  diar- 
rhea. The  probability  of  the  advent  of  diarrhea  depends  upon  sev- 
eral factors.  It  is  most  probable  in  calves,  the  dams  of  which  have 
severe  uterine  infection  as  indicated  by  sIoav  parturition  owing  to 
uterine  inertia  as  the  result  of  severe  intrauterine  infection,  and  in 
those  dams  Avhich  showed  marked  clinical  evidences  of  extensive  endo- 
metritis and  of  placentitis  as  indicated  by  placental  retention.  The 
attack  of  diarrhea  is  favored  by  the  early  feeding  of  large  quanti- 
ties of  milk,  especially  if  it  has  l^eon  boiled.  The  phenomenon  is  best 
avoided  by  feeding  the  raw  milk  of  the  mother. 

The  diarrhea  of  the  newborn  is  exceedingly  interesting  because  in 
large  herds  of  dairy  cattle  the  calves  are  usually  removed  from  their 
dams  either  immediately  at  birth  Avithout  being  allowed  to  suck  or  at 
some  period  within  ten  days.  The  calves  are  then  assembled  in 
large  numbers  in  a  calf  barn  where  they  are  in  more  or  less  intimate 
contact,  fed  from  a  common  stock  of  milk  by  a  caretaker  without 
knowledge  of,  or  belief  in,  the  importance  of  the  transmission  of  bac- 
teria from  one  individual  to  another.  The  entire  group  in  a  given 
establishment  is  accordingly  quite  uniformly  exposed  to  any  infec- 
tion carried  by  any  one  calf.  The  result  is  that  in  many  herds  of 
large  size  essentially  all  calves  born  suffer  in  varying  degrees  from 
diarrhea  or  from  digestive  disturbances  falling  short  of  this  but  evi- 
denced by  pasty,  ill-smelling  feces  which  adhere  to  the  hair  and  skin 
of  the  tail  and  buttocks.  It  is  not  rare  to  see  a  mortality  of  100  per 
cent  for  several  months  in  succession  and  of  30  per  cent  extending 
over  a  number  of  years.  It  is  often  complicated  with  pneumonia, 
pyemic  arthritis,  pyemic  abscesses  in  the  liver,  spleen,  spinal  canal 
and  elsewhere.  It  is  found  by  experiment  that  the  diarrhea  and  the 
associated  phenomena  may  be  largely  averted  by  denying  the  calf 
all  milk  or  other  food  for  a  period  of  24  to  48  hours  and  in  the  mean- 
time facilitating  the  emptying  of  the  alimentary  tract  so  that  a  min- 
imum number  of  the  bacteria  included  at  birth  shall  remain  to  mul- 
tiply in,  and  decompose  the  food  given.  On  the  same  ground,  when 
milk  is  given,  it  is  in  very  small  amount,  not  exceeding  2  per  cent  of 
the  body  weight. 

Researches  have  also  shown  that  diarrhea  may  be  largely  pre- 
vented, or  when  present,  overcome  by  giving  the  so-called  calf  scours 
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serum,  which  consists  of  the  blood  serum  of  horses,  after  the  animal 
has  been  rendered  highly  resistant  to  the  introduction  of  large  and 
virulent  doses  of  the  living  bacteria  presumed  to  cause  the  diarrhea. 
Each  progressive  step  in  the  researches  provides  new  interest.  It 
is  found  that  while  as  a  rule  the  raw  milk  of  the  mother  is  the  best 
natural  security  against  diarrhea  and  that  boiled  milk  tends  to  cause 
virulent  diarrhea  in  many  calves,  those  which  are  born  Avithout  bac- 
teria in  the  alimentary  tract,  or  in  which  the  bacteria  are  very  few, 
as  evidenced  by  an  easy  birth  at  full  term  and  a  rapid  expulsion  of 
the  fetal  membranes,  the  calf  wnll  grow  splendidly  upon  boiled  milk 
from  the  first.  Or  if  the  alimentary  tract  of  the  calf  is  badly  infested 
with  bacteria  and  boiled  milk  would  probably  cause  fatal  diarrhea, 
if  the  horse  serum  is  given  liberally  the  boiled  milk  may  be  fed  with 
good  results.  A  further  step  in  the  researches  shoAvs  that  when  diar- 
rhea is  present,  it  may  often  be  controlled  by  the  hypodermic  or  in- 
travenous introduction  of  the  blood  serum,  or  the  noncoagulated 
blood  or  by  the  transfusion  of  the  blood  of  the  dam. 

These  data  lead  to  the  conclusion  that  the  diarrhea  of  newborn 
calves  is  fundamentally  due  to  bacteria  included  within  the  alimen- 
tary tract  at  birth.  During  pregnancy,  the  same  bacteria  may  cause 
fetal  diarrhea  or  sepsis  and  play  an  essential  role  in  the  morbid  illness 
precedent  to  abortion.  In  large  herds  it  cannot  well  be  that  all  calves 
carry,  into  postnatal  from  prenatal  life,  bacteria  which  will  inevitably 
cause  diarrhea.  Observation  makes  it  clear  that  the  disease  may 
have  either  pre-  or  postnatal  origin. 

There  has  been  much  discussion  in  the  medical  profession  regarding 
the  dangers  of  cow's  milk  as  a  food  for  infants.  It  has  been  regarded 
as  definitely  inferior  for  the  infant  to  that  of  its  mother,  and  the 
question  of  whether  it  should  be  fed  raw,  pasteurized  or  boiled  has 
caused  controversy. 

The  researches  upon  calves  seem  to  shed  much  light  upon  this 
question.  The  evidence  obtained  indicates  that  while  the  alimentary 
tract  of  the  calf  commonly  carries  from  the  uterus  of  its  dam  bac- 
teria in  a  state  of  inclusion  which  possess  high  pathogenic  powers, 
the  fetal  blood  possesses  no  adequate  protective  substances  against 
these  bacteria  because  the  placental  filter  has  barred  their  entrance 
from  the  maternal  blood.-  The  milk  of  the  mother  carries  protective 
substances  in  a  degree  which  largely  meets  the  demand  of  the  new- 
born and  when  the  milk  is  taken  as  food,  the  protective  substances 
contained  tend  to  prevent  the  l)acteria  in  the  stomach  and  intestines 
from  acquiring  pathogenic  force.  But  if  the  milk  is  boiled  the  pro- 
tective substances  are  destroyed  and  diarrhea  tends  to  follow.  If, 
however,  the  calf  carries  no  bacteria  in  its  digestive  tract  wlien  born, 
or  if  such  antibodies  are  experimentally  sup]ilied  from  other  sources, 
boiled  milk  can  be  fed  with  excellent  results. 
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It  is  to  be  remembered  that  the  milk  of  a  cow  ma}',  and  often  does, 
contain  the  same  bacteria  as  her  uterus  and  hence  the  same  as  those 
in  the  intestinal  tract  of  the  calf.  The  location  of  the  mammary 
giands  of  the  cow  render  it  almost  unavoidable  that  portions  of  any 
discharges  from  the  genital  tract  find  their  way  into  the  milk.  They 
flow  from  the  vulva  down  along  the  tail  and  thighs  to  the  mammae 
and  teats  and  frequently  gain  the  orifice  of  the  teat  canal,  pass  into 
the  gland  and  cause  mammitis.  When  the  fetal  membranes  are  re- 
tained and  hang  down  against  the  milk  giands,  infection  of  the  pos- 
terior quarters  is  especially  probable.  Hence,  while  the  milk  of  a 
cow  apparently  carries  valuable  protective  substances  against  the 
bacteria  in  the  digestive  canal  of  her  calf  at  birth,  it  also  is  extremely 
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Fig.  4. — Preputial  tufts  of  calves  at  about  85  days.  On  the  left  is  shown  the  matted  tuft, 
stained  black,  of  a  dairy  calf  fed  in  the  ordinary  manner  on  mixed  raw  milk;  on  the  right 
is  the  clean  tuft  of  a  calf  taken  from  same  herd  and  fed  upon  boiled  milk.  (From  An. 
Rep.   N.   Y.   State  Veterinary  College  at   Cornell   University.) 

liable  to  contain  the  same  bacteria  in  more  or  less  dangerous  propor- 
tions. 

That  cows'  milk  regularly  contains  bacteria  which  profoundly  af- 
fect the  general  health  and  appearance  of  calves  is  quite  conclusively 
shown  experimentally.  If  an  apparently  healthy  bull  calf,  born  in  an 
ordinary  dairy  herd  is  fed  in  the  prevailing  manner  upon  raw  milk, 
the  tuft  of  hairs  about  the  sheath  opening,  at  first  clean  and  of  the 
color  of  its  contiguous  coat,  soon  becomes  stained  black  and  matted 
together  as  shown  in  Fig.  4.  The  staining  and  matting  persist 
throughout  life.  But  the  other  calf  shown  in  the  same  figure,  taken 
from  the  same  herd  and  cared  for  as  nearly  as  possible  in  the  same 
manner,  except  that  all  milk  fed  to  it  had  been  boiled,  shows  the 
tuft  of  hairs  clean,  unstained  and  separate.    I  have  repeatedh'  tried 
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this  experiment  and  can  find  no  explanation  for  the  striking  differ- 
ence except  that  the  one  was  fed  on  raw,  the  other  on  cooked  milk. 
At  one  time  there  was  so  strong  a  belief  current  that  a  calf  could 
not  be  grown  upon  boiled  milk  that  the  accuracy  of  my  work  was 
doubted. 

I  then  took  two  calves  from  their  dams  at  birth  and  fed  them  ex- 
clusively upon  milk  held  at  30  pounds  pressure  in  an  autoclave  for 
one-half  hour.  The  milk  was  browned  to  a  coffee  color  by  the  high 
temperature.  The  calves  were  exceptionally  vigorous  and  grew  rap- 
idly as  indicated  by  Fig.  5. 

These  data  regarding  calf  infections  at  once  raise  the  question 
whether  they  are  peculiar  to  the  species  or  whether  they  illustrate  a 
common  principle  and  that  the  genital  tract  in  all  its  parts  and  the 
alimentary  tract  of  the  included  young  are  constantly  threatened  and 


Fig.    5. — Calf   at    about    85    days   grown    upon    autoclaved    milk.      The   preputial    tuft   is   clean    but 

wet    from    recent    urination. 


commonly  invaded  by  bacteria  of  pathogenic  power.  So  far  as  re- 
searches in  domestic  animals  have  gone,  the  data  are  in  harmony  for 
all.  Horses,  sheep,  goats,  swine,  dogs  and  eats  suffer  like  cattle  but 
the  studies  in  these  infections  have  not  gone  so  far  and  cannot  be 
pursued  so  readily.  Sterility  and  abortion  of  adults  and  diarrhea 
or  other  equivalent  of  the  newborn  are  common  alike  in  all. 

The  analogy  is  not  confined  to  mammals.  In  the  domestic  fowl 
there  is  a  common  bacillary  invasion  of  the  ovary  from  which  the 
ova  acquire  infection.  The  egg  may  fail  to  hatch,  but  usually  incu- 
bation is  completed  with  the  bacilli  persisting  in  the  alimentary  tract 
and  yolk  sac,  where  soon  after  hatching  they  cause  a  fatal  diarrhea 
resulting  in  annual  losses  which  poultry  producers  compute  in  mil- 
lions of  dollars. 

Members  of  the  medical  profession  apparently  do  not  believe  that 
genital  infections  are  so  coiiiinoti  in  people.  They  recognize  of  course 
the  frequency   of   .syi)liilis    and    iionorrhca,    which    cause    an   appalling 
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degree  of  disease  and  suffering?  and  great  interference  with  repro- 
duction. In  these  diseases  the  nterns  and  the  fetus  are  presumably 
invaded  by  the  specific  organisms  but  it  seems  to  be  believed  that 
aside  from  these  the  uterine  cavity  and  the  included  fetus  and  its 
membranes  are  commonly  sterile.  This  view  is  possibly  influenced 
by  a  belief  that  the  uterus  and  embryo  should  be  germ  free.  Some 
may  believe  that  the  placental  arrangements  more  effectually  bar  in- 
fection from  the  gravid  uterus  and  fetus  of  woman  than  of  the  cow. 
There  are  considerable  variations  in  placental  arrangements  in  dif- 
ferent species  of  domestic  animals  but  each  fails  to  perfectly  ex- 
clude infection  from  the  uterus  or  to  guard  the  embryo.  In  some 
respects  the  placental  arrangements  of  the  mare  appear  more  perfect 
as  a  bacterial  barrier  than  the  placental  structures  of  woman.  In  the 
latter  the  uterine  cavity  lined  by  the  decidua  vera  persists  until  mid- 
term, while  in  the  former  the  chorion  at  once  comes  into  relation  with 
the  endometrium  throughout  by  means  of  active  placental  structures. 
The  only  apparent  advantage  of  the  placental  arrangement  in  woman 
is  the  comparatively  inactive  layer  of  decidua  reflexa  separating  the 
uterine  cavity  from  the  chorion,  but  infection  in  the  uterus  and  fetus 
is  common  and  destructive  in  the  former.  In  each,  as  in  all  mam- 
malia, the  uterine  cavity  has  three  openings  which  persist  throughout 
pregnancy,  the  os  uteri  internum  and  the  two  openings  of  the  ovi- 
ducts. These  canals  afford  the  chief  bacterial  foci  in  all  species  from 
which  infection  may  invade  the  uterus  and  embryo.  The  opportuni- 
ties for  the  study  of  infection  in  the  gravid  uterus  and  the  alimentary 
tract  of  the  fetus  are  so  infinitely  superior  in  cows  that  this  fact  possibly 
explains  in  part  the  difference  of  view.  It  is  not  improbable  that  the 
view  of  the  medical  practitioner  that  the  digestive  tract  of  the  new- 
born child  is  bacteria-free  is  based  partly  upon  a  study  of  the  meco- 
nium near  the  anus.  The  study  of  bovine  fetuses  in  the  abattoir 
shows  that  culturable  bacteria  are  most  numerous  in  the  stomach 
and  fewest  at  the  posterior  end  of  the  rectum.  Consequently  if  the 
medical  practitioner  bases  his  conclusion  upon  a  study  of  the  rectal 
meconium  he  may  fall  into  error. 

The  common  existence  of  infection  in  the  gravid  uterus  of  the  cow 
induces  the  veterinarian  to  assume  the  probable  presence  of  infec- 
tion in  the  puerperal  uterus  and  to  take  measures  to  anticipate  its 
explosion  instead  of  awaiting  clinical  evidences  of  disease.  Appar- 
ently the  medical  practitioner  generally  prefers  to  abstain  from  in- 
vading the  puerperal  uterus  lest  he  introduce  extrinsic  infection. 
Writers  upon  obstetrics  and  gynecology  make  it  clear  that  the  med- 
ical practitioner  is  frequently  disappointed  by  unexpectedly  finding 
alarming  puerperal  infection  which  he  attributes  to  faulty  technic 
in  excluding  it,  when  if  the  analogy  holds  true  the  error  may  some- 
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times  well  be  a  failure  to  anticipate  injury  from  an  intrauterine  in- 
fection persisting  from  pregnancy.  The  plan  outlined  for  the  pro- 
phylaxis of  puerperal  infection  in  cattle  is  amply  justified  by  clinical 
experience,  just  as  clearh-,  I  believe,  as  is  the  practice  of  the  ob- 
stetrician Avhen  he  instills  silver  nitrate  solution  into  the  eyes  of  the 
ncAvborn  to  guard  against  the  possible  presence  of  the  gonococcus. 
The  analogue  of  the  one-child  sterility  of  the  gynecologist  is  highly 
destructive  in  heifers  but  so  far  as  at  present  shown  may  be  reduced 
to  a  negligible  amount  by  assuming  the  probable  presence  of  impor- 
tant intrauterine  infection  in  each  animal. 

The  assumption  also  that  the  newborn  calf  carries  pathogenic  bac- 
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.— Chart  showing  Influence  oiB.  abortus  Bacterins  IJpon  the  Prevalence  of  Abortion. 

Fig.  6. — Chart  showing  low  fertility  in  group  of  heifers  severelv  ill  from  diarrhea  as 
calves  and  carrying  severe  genital  infection  until  adult  age.  (.From  'An.  Rep.  X.  Y.  State 
Veterinary  College  at   Cornell   University.) 


teria  in  its  digestive  tract  at  birth,  paves  the  way  for  prophylactic 
measures  of  great  value  and  makes  it  possible  to  generally  control 
the  devastating  diarrhea  and  associated  phenomena.  In  doing  this, 
however,  precautions  against  postnatal  infections  are  not  abated. 

One  of  the  most  intensely  interesting  studies  in  bovine  genital  dis- 
eases is  the  influence  of  prenatal  or  early  postnatal  infections  upon 
the  fertility  of  the  individual  as  an  adult.  Some  wideawake  breed- 
ers promptly  destroy  prematurely  born  calves  because  in  their  ex- 
perience they  are  largely  sterile,  or  if  females  and  they  conceive,  they 
probably  abort.  Isly  clinical  observation  approves  this  stand  as  Avell  as 
the  destruction  of  calves  born  at  full  term  but  unable  to  stand  up 
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promptly  because  of  sepsis  due  to  prenatal  infection.  In  many  large 
herds  virtually  all  calves  suffer  severely  from  diarrhea  and  pneu- 
monia and  when  the  surviving  females  reach  breeding  age,  sterility 
is  common,  abortion  in  first  pregnancy  is  a  scourge,  retained  fetal 
membranes  is  very  prevalent  and  unless  energetic  preventive  meas- 
ures are  promptly  applied,  one-calf  sterility  is  severe.  Thus  in  Fig.  6 
a  group  of  18  heifers  representing  the  entire  heifer  crop  in  the  herd 
for  the  year,  all  of  which  suffered  severely  from  diarrhea  as  calves 
and  were  due  to  calve  in  1912  and  which  ideally  should  have  increased  in 
1916  to  49  females  of  breeding  age,  had  decreased  to  16  or  a  deficit  from 
the  ideal  of  67.3  per  cent.  In  a  large  herd  shown  in  Fig,  7  where  calves 
suffered  severely  from  diarrhea  and  pneumonia,  out  of  a  group  of 
593  heifer  calves  31  per  cent  died  early  and  27.8  per  cent  eventu- 
ally became  pregnant,  of  which  44.1  per  cent  aborted.  A  change 
was  made  in  the  rearing  of  calves  by  which  the  disease  was  amelio- 
rated and  out  of  904  heifer  calves,  44.1  per  cent  conceived  as  com- 
pared with  27.8  per  cent  and  of  those  in  which  pregnancy  had  ter- 
minated, only  9.8  per  cent   aborted  instead   of  44.1  per  cent  Avhile 
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—The  Relationship  of  Calf  Dysentery  and  Pneumonia  to  the  Prevalence  of 
Abortion  in  First  Pregnancy. 

F'g-    7. — Chart   showing   influence    of   the   health    of   young   calves   upon   their   fertility   as    adults 
(From.   An.   Rep.   N.    Y.    State   Veterinary    College   at   Cornell    University.) 

17.4  per  cent  were  still  pregnant  and  27  per  cent  unbred.  A  careful 
study  revealed  no  other  reason  for  the  great  increase  in  reproductive 
efficiency  except  the  improved  health  of  the  young  calves.  These  are 
in  entire  accord  with  general  observations. 

In  harmony  with  this  we  have  found  that  in  experimental  calves 
slaughtered  at  from  8  to  12  weeks  old,  those  which  were  vigorous  at 
birth  and  remained  healthj^,  generally  yielded  no  bacterial  growths 
from  cultures  made  from  the  cervix,  uterus,  oviducts  or  ovaries.  On 
the  other  hand,  cultures  were  generally  obtained  from  these  organs 
in  calves  which  had  suffered  from  diarrhea  or  pneumonia,  and  these 
cultures  corresponded  generally  with  the  bacteria  commonly  found 
in  the  gravid  uteri  of  coavs.  So  the  conclusion  logically  followed  that 
diarrhea  and  pneumonia  in  calves  being  due  to  prenatal,  or  to  early 
postnatal  infection  by  the  same  organisms,  the  bacteria  have  an  affin- 
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ity  for  the  genital  tract.  The  diarrhea  opens  a  gateway  to  the  blood 
stream,  the  bacteria  lodge  in  the  genital  tract  of  the  calf  and  lie  dor- 
mant until  puberty.  Then  in  the  heifer  they  invade  the  ovary  from 
the  oviduct  through  the  crater  in  the  ruptured  ovisac,  cause  cystic  de- 
generation of  the  corpus  luteum,  which  leads  to  irregular  ovulation 
and  consequent  irregular  menstruation.  The  intermenstrual  pause  is 
irregular  and  the  quantity  of  menstrual  blood  variable.  With  these 
are  associated  sterility,  abortion,  etc.  If  the  analogy  holds  true  even 
in  part,  it  opens  to  the  medical  practitioner  a  highly  interesting  and 
important  field  of  inquiry  which  has  apparently  received  scant  atten- 
tion. It  suggests  additional  reason  for  the  more  careful  handling  of 
children,  not  alone  with  a  view  to  lowering  infant  mortality  but  also 
to  guard  the  powers  of  reproduction  and  through  these  the  general 
health. 

There  is  a  tone  of  uncertainty  in  medical  literature  regarding  the 
part  played  by  the  man  in  sterility  and  abortion.  It  is  clear  of  course 
that  destructive  disease  of  the  testes  or  occlusive  lesions  of  their 
excretory  ducts  render  him  sterile.  His  ability  to  transmit  syphilis 
and  gonorrhea  is  unquestioned.  But  outside  of  these  there  appears  to 
be  no  definite  understanding.  The  gynecologist  busies  himself  chiefly 
witli  the  genital  organs  of  woman  and  incidentally  studies  the  man 
but  is  frequently  not  clear  in  his  conclusions  as  to  which  of  the  pair 
is  responsible  for  sterility  or  abortion.  There  appears  to  be  a  marked 
general  tendency  to  regard  the  woman  as  the  chief  obstacle  instead 
of  regarding  husband  and  wife  as  equal  partners  in  the  problem  of 
procreation. 

The  polygamy  of  cattle  breeding  affords  a  far  better  opportunity 
for  observation  because  the  influence  of  the  male  can  be  studied  in  a 
large  group  of  females  and  compared  with  that  of  another  male  in  the 
same  herd.  Thus  in  a  purebred  herd  reproduction  had  been  satis- 
factory for  several  years  Avhen  the  establishment  purchased  a  young, 
unused  male  as  an  outcross  for  the  heifers  sired  by  the  old  bull. 
The  young  bull  came  from  a  herd  where  the  calves  suffered  much 
from  diarrhea.  As  soon  as  he  was  put  into  use,  trouble,  in  the  form 
of  sterility,  abortion,  metritis  and  retained  afterbirth,  began  among 
his  cows  while  the  old  herd  sire  continued  to  breed  satisfactorily. 
After  two  years  I  examined  the  young  bull  and  discovered  a  large, 
indurated  abscess  of  the  left  seminal  vesicle  with  rectal  adhesions, 
as  shown  in  Fig.  8.  The  median  sagittal  section  in  Fig.  9  shows  that 
tlie  abscess  has  ruptured  into  the  rectum  at  6'.  Evidently  the  bull 
had  been  ejaculating  bacteria  with  his  semen,  but  when  the  abscess 
formed  the  containinatirm  of  the  semen  ceased  to  be  possible  from  all 
that  part  of  the  left  gland  anterioi-  to  the  posterior  abscess  wall. 

The  result  of  copulation  by  this  luill  is  well  shown  in  Fig.  10.     In 
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1918  the  original  herd  sire,  designated  No.  1.  bred  satisfactorily,  the 
herd  increment  being  96.3  per  cent.  Bull  No.  2  then  came  in.  Dur- 
ing 1919  and  1920  No.  1  continued  to  breed  well,  showing  a  herd  in- 
crement  of  90.0  and  93.3  per  cent  respectively.     During   the   same 


Fig.    8. — Abs^essation    of    left    seminal    vesicle    seen    from    aljove.       (For    explanation    of    numbers 

see    legend    of    Fig.    9 J 


period  Xo.  2  showed  a  high  rate  of  sterility,  very  high  abortion  rate 
(23  per  cent)  and  an  abundance  of  metritis.  His  herd  increment  was 
46.16  per  cent  and  57.14  per  cent  respectively  or  a  trifle  over  50  per 
cent  of  that  of  the  old  sire. 
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The  metritis  recorded  represents  only  those  cases  where  it  was 
severe  and  attracted  definite  clinical  attention. 

After  bull  Xo.  2  had  been  killed  and  it  was  attempted  to  breed  his 
cows  to  No.  1  and  to  two  yonng  bulls,  it  appears  that  the  infection 
which  the  bull  had  ejaculated  in  his  semen  had  acquired  an  enduring 


Fig.    9. — Section    tlircragh    ah=  os?    nr    seir.inal    vesicle    shown    in    Fig.    8. 

/,  Pelvic  urethra  and  prostate;  2.  prostatic  body;  i,  ampulla  of  right  vas  deferens.  i' 
cross  section  of  right  ampulla;  4,  4,  right  seminal  vesicle;  5,  5,  left  seminal  vesicle;  6,  portion 
of  rectum  adherent  to  vesicle;  7,  urinary  bladder;  S,  section  through  left  seminal  vesicle 
showing  numerous  pus  areas;  9,  large  abscess;  fo,  section  through  sclerotic  abscess  wall;  //, 
fistula   extending   from    the   abscess   cavity    9,    into    the    rectum    at   6'. 

pathogenic  habitat  in  them.  In  3  cows  bred  to  No.  1,  not  previously 
bred  to  No.  2,  each  conceived  with  a  single  coitus  while  in  15  females 
which  had  been  bred  to  No.  2  there  was  a  sterility  of  33.3  per  cent 
Avhich  with  an  al)nrtion  rate  of  G.7  per  cent  reduced  the  calvings  to 
60  per  cent. 
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The  picture  I  have  di-awn  of  bovine  genital  infections,  as  an  endless 
infection  chain  might  well  suggest  the  possibility  of  a  parent  trans- 
mitting such  contagion  to  its  progeny,  and  depressing  their  repro- 
ductive powers.  Few  data  are  available.  In  Fig.  11  the  breeding 
records  of  three  sires  in  one  herd  are  recorded.  Bulls  Nos.  1  and  2 
were  of  low  fertility,  averaging  one  calf  for  each  3  copulations 
while  No.  3  was  of  high  fertility.  The  female  progeny  of  No.  1  have 
averaged  1.8  calves  each,  No.  2,  1.9  each,  and  those  of  No.  3,  3.7  each. 
The  ratio  of  calves  per  female  for  No.  3  equalled  the  combined  repro- 
duction of  Nos.  1  and  2.    There  are  manv  cross  currents  of  infection 
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Fig.  10. — Chart  showing  breeding  record  of  diseased  (No.  2)  bull  of  Figs.  S  and  9,  com- 
pared   with    the    healthy   bull    (Ko.    1). 

(1)  Only  marked  clinical  cases  of  metritis  or  retained  fetal  membranes  included;  (2) 
abortions  not  included;  (3)  herd  increment  calves  added  by  birth  minus  cows  dead  of  genital 
infections;    (4)    two   had   calved   and   one  was  pregnant;    (5)    pregnant  at   date   of   report. 


in  a  large  herd  where  poh'gamy  and  polyandria  are  profuse,  so  that 
a  given  stream  of  infection  cannot  be  accurately  traced  for  a  long 
distance  but  the  limited  available  data  seem  to  indicate  that  chronic 
genital  infections  are  transmitted  with  a  considerable  degree  of  fidel- 
ity except  scientific  measures  are  taken  to  control  them.  In  cattle  as 
in  men,  there  are  family  lines  which  owing  to  low  fertility  tend  to 
become  extinct.  It  is  ordinarily  attributed  to  some  hazy  weakness  of 
reproductive  powers.  Researches  in  cattle  appear  to  indicate  that 
in  them  the  explanation  lies  in  the  intensity  of  the  genital  infection 
present  and  its  transmission  to  the  progeny. 
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In  the  discussion  of  reproduction  and  sex  hygiene  there  is  fre- 
quently heard  the  term  sexual  excess  but  so  far  as  I  know,  no  attempt 
has  been  made  to  define  it  concretely.  The  polygamy  of  cattle  breed- 
ing enables  one  to  observe  the  direct  effects  of  the  frequency  of  copu- 
lation upon  the  male.  In  Fig.  11  there  is  shown  a  wide  variation  in 
the  frequency-  of  coitus  by  the  three  bulls.  No.  1  was  evidently  highly 
infected  and  became  useless  early.  His  reproductive  efficiency  was 
very  low  and  fell  rapidly  after  he  had  reached  the  summit  of  copu- 
lation in  his  fourth  breeding  year.  No.  2  was  looked  upon  as  the  most 
valuable  sire  and  was  used  far  more  than  the  other  two  combined 
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Fig.    11. — Breeding   chart    of   three    bulls   showing   decline    of    fertility    with    comparative    fertility 

of   their   female   progeny. 


and  during  several  years  made  more  than  100  copulations  per  annum. 
They  were  distributed  throughout  the  year  but  the  breeding  was 
heaviest  during  the  spring.  At  times  certain  bulls  made  2  and 
rarely  3  copulations  a  day.  All  three  bulls  (as  well  as  11  others  in 
the  herd)  show  a  somewhat  even  decline  in  fertility  from  the  begin- 
ning and  it  appears  to  be  hastened  as  the  number  of  copulations  per 
annum  advances.  No.  3,  being  rather  unpopular  as  a  sire,  was  not  so 
extensively  used.  His  fertility  was  higher  and  better  maintained,  his 
progeny  were  more  vigorous  and  far  more  fertile,  and  in  the  second 
generation  he  far  outranks  the  other  bulls.  These  fragmentary  data 
appear  consistent  and  so  far  as  can  be  seen  are  in  accord  with  gen- 
eral clinical  experiences.     The  frcquencj'  of  coitus,  the  fertility,  the 
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security  of  pregnane}-,  puerperal  infection  and  fertility  of  progeny 
are  interdependent. 

In  studying  breeding  bulls  it  is  found  that  the  most  available  data 
are  obtainable  from  the  palpation  of  the  seminal  vesicles  and  the  ex- 
amination of  the  spermatozoa.  Important  lesions  of  the  testicles  and 
epididymes  are  often  unrecognizable  by  palpation.  When  these  be- 
come clinically  evident  the  bull  is  usually  hopelessly  and  completely 
sterile,  but  as  a  rule  he  is  not  dangerous,  because  the  lesions  inhibit 
ejaculation  and  hence  the  infection  remains  imprisoned.  It  is  the 
bull  of  low  fertility  that  is  most  frequently  dangerous  to  the  female. 
He  is  also  in  peril  of  becoming  hopelessly  sterile  unless  prompt  sexual 
rest  is  provided. 


Fig.  1-. — ^cininiterous  tulmlcs  showing  desquamative  orcliitis  without  clinical  evidences 
In  ope  tubule  some  spermatozoa  are  still  being  formed;  in  the  other  the  destruction  of  the 
germinal   epithelium  is  inuch   advanced. 


The  tAvo  outstanding  means  for  recognizing  these  dangers  are 
changes  in  volume,  consistency  or  sensitiveness  of  the  seminal  ves- 
icles or  abnormalities  in  the  spermatozoa.  Sexual  activity  when  it 
reaches  four  to  seven  copulations  per  week  as  a  rule  is  soon  reflected 
by  the  condition  of  the  seminal  vesicles  but  important  lesions  have 
already  occurred  in  the  mucosa  of  these  before  the  abnormalities  are 
palpable. 

The  abnormalities  in  the  spermatozoa  may  vary  widel.v.  Defective 
motility  or  total  nonmotility  indicates  high  virulence  of  infection  in 
the  seminal  vesicles  or  elsewhere  in  the  course  from  the  testicles  to 
the  urethra.  Usually  the  first  signal  of  danger  is  an  increase  in  the 
number  of  defectively  formed  spermatozoa,  such  as  abnormal  form 
or  size  of  the  head.    When  the  abnormally  formed  spermatozoa  reach 
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about  70  to  90  per  thousand,  the  fertility  becomes  recognizably  low, 
the  pregnancy  insecure  and  the  cow  is  liable  to  reveal  clinical  evi- 
dences of  cervicitis,  salpingitis  and  cystic  degeneration  of  the  corpus 
luteum. 

The  testicles  of  such  bulls  shoAV  interesting  histological  changes. 
Fig.  12  shows  two  contiguous  seminiferous  tubules.  In  one  the  ger- 
minal epithelium  is  parth^  destroyed  but  spermatozoa  are  still  being 
formed;  in  the  other  the  destruction  is  much  farther  advanced  and 
its  products  are  chiefly  debris  and  bacteria.  In  Fig.  13'  the  destruc- 
tion is  further  advanced  and  the  germinal  epithelium  almost  totally 
destroyed.     Such  lesions  are  not  clinically  recognizable. 

Clinically   the   average   bull   cannot   with   safety   make    nearly   100 


v^ 


kir^    ^ 


Fig.    13.— -Orchitis    with    almost    total   destruction    of   the    uibal   epithelium. 

copulations  per  annum.  Individual  sires  doubtless  may  rarely  exceed 
this  with  safety  but  this  cannot  be  told  except  by  taking  the  risk  of 
doing  serious  injur}-,  both  to  the  prospective  fertility  of  the  bull  and 
to  the  genital  health  of  the  cows  with  which  he  copulates. 

I  have  not  attempted  to  discuss  the  identity  of  the  infections  men- 
tioned. Most  bacteriologists  who  have  studied  the  problem  of  repro- 
duction in  cattle  have  limited  their  researches  to  one  microorganism, 
the  Bacterium,  abortus  of  Bang  and  have  ignored  all  other  bacteria  as 
of  no  consequence.  The  infections  here  discussed  have  not,  so  far  as 
known,  any  relation  to  the  Bacterium  ahorfus.  The  most  prominent 
organism  observed  by  the  very  few  workers  Avho  have  paid  any  at- 
tention to  the  genital  flora  as* a  whole,  is  a  streptococcus  of  the  viri- 
dans  group.  There  also  occur  micrococci,  staphylococci,  bacilli,  spi- 
I'illa,   etc.     None   of  them  are   at  present   recognized  as   specific  but 
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rather  as  belonging  to  that  group  of  infections  which  may  be  desig- 
nated general  and  not  readily  distinguishable  from  the  bacteria  of 
wonnd  infection.  In  a  sense  they  apparently  repeat  in  the  genital 
tract  analogous  bacteria  normally  resident  upon  the  skin,  virtually 
harmless  upon  the  unbroken  surface  with  high  potentiality  for  harm 
.when  a  wound  occurs. 

The  important  point  is  that  sexual  excess  has  in  cattle  a  concrete 
meaning.  The  data  are  as  yet  fragmentary  but  capable  of  unlimited 
extension  by  i-eseareh. 

DISCUSSION 

DR.  X.  SPROAT  IIEANEY,  Chicago,  Illixois. — Dr.  Williams*  cxpciiencc  as  an 
obstetrician  and  gynecologist  in  veterinary  medicine  is  much  more  extensive  than  the 
experience  of  any  one  of  us  here.  His  patients  numloer  thousands,  while  ours  num- 
ber hundreds.  Dr.  Williams  is  able  to  come  to  definite  conclusions  regarding  the 
problems  in  which  he  may  become  interested.  If  he  were  to  become  interested  in  a 
subject  such  as  Dr.  Peterson,  spoke  about  last  night,  "Tuberculosis  of  the  Genitalia," 
he  could  go  to  the  slaughter  house  and  by  examination  of  the  material  at  his  dis- 
posal, find  out  what  percentage  of  apparently  healtliy  animals  have  tuberculosis  of 
the  pelvic  organs.  Or  he  could  go  to  the  slaughter  house  where  known  tuberculous 
animals  are  butchered  and  find  out  what  ratio  exists  in  animals  known  to  have 
tuberculosis  between  the  lesions  in  the  pelvis  and  those  in  the  lungs. 

Unfortunately,  cows  do  not  have  cancer  of  the  uterus  or  maligaant  tumors  of 
the  pelvic  organs,  so  they  are  not  suited  to  a  very  extensive  study  of  malignancy. 
However,  cows  do  have  extensive  inflammatory  changes  in  the  pelvis.  Sterility 
in  cattle  wiU  teach  us  much  regarding  our  problems  of  sterility  in  the  human 
family.  Their  period  of  gestation  is  similar  and  many  interesting  analogues  may 
be  found. 

The  value  of  cooperation  between  the  biochemist  and  the  clinician  was  mentioned 
a  number  of  times.  If,  in  our  medical  schools,  we  had  a  veterinary  department,  it 
would  undoubtedly  be  very  valuable.  For  instance,  a  veterinarian,  might  tell  us 
what  animals  are  particularly  suited  to  the  particular  problems  we  wish  to  study 
and  would  hardly  recommend  the  gestation  period  of  guinea  pigs  as  being  very 
helpful  in  the  study  of  problems  of  gestation  in  the  human  family.  The  veterin- 
arian is  very  exact  in  his  information.  During  a  pelvic  examination,  for  instance, 
he  can  tell  the  difference  between  a  corpus  luteum  and  a  graafian  follicle.  He  can 
also  tell  from  tliis  examination  just  when  the  animal  will  again  be  in  heat. 

DR.  J.  WHITRIDGE  WILLIAMS,  Baltimore,  Maryland.— I  want  to  acknowl- 
edge to  Dr.  Williams  my  debt  of  personal  gratitude  for  the  two  books  he  has 
written.  A  number  of  years  ago  he  wrote  his  book  on  veterinary  obstetrics,  and 
when  I  bought  it  I  read  it  from  cover  to  cover,  and  last  year,  when  he  gave  me 
a  copy  of  his  last  book  I  read  it  with  such  extreme  interest  that  I  volunteered  to 
write  a  review  of  it.  In  that  reWew  I  stated  that  his  work  and  that  of  many 
veterinarians  was  a  revelation  to  me,  and  that  they  were  doing  many  tilings  whicli 
human  gynecologists  and  obstetricians  could  but  do  not  do,  and  they  were  obtaining 
a  degree  of  precision  in  many  things  that  we  lacked. 

I  could  relate  many  features  of  veterinary  obstetrics  because  they  have  interested 
me  profoundly.  My  original  interest  was  aroused  by  studying  the  placenta  of  the 
cow,  in  preparation  for  a  course  on  comparative  placentation.  Since  that  time 
I  have  been  particularly  interested  in  another  disease  which  Dr.  Williams  did  not 
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nieution  in  his  paper,  Ijut  wliicli  is  of  extreme  interest,  namely,  parturient  paresis. 
As  jou  know,  the  disease  nearly  always  affects  a  perfectly  good  cow,  who,  shortly 
after  she  has  a  calf,  lies  down,  sticks  out  her  hind  legs,  is  unable  to  get  up  and 
passes  into  a  condition  of  coma  and  dies,  with  albumin  and  sugar  in  the  urine. 
In  recent  years  a  method  of  treatment  has  been  introduced  for  this  disease  which 
cures  them  all,  and  consists  in  squirting  air  into  the  udder  by  means  of  a  bicycle 
pump  and  in  a  few  hours  the  cow  gets  up  and  walks  away  cured.  The  treatment 
is  so  universally  successful  that  only  occasionally  a  cow  dies,  and  for  several  years 
I  have  had  veterinarian  friends  looking  for  cows  who  had  died  of  the  disease  so 
that  I  could  get  autopsies.     I  have  not  yet  succeeded. 

Cattle  present  extraordinarily  interesting  problems.  For  instance,  Dr.  Williams 
could  tell  you  about  the  venereal  diseases  in  cattle  and  it  would  surprise  most  of  you 
to  know  that  practically  every  cow  suffers  from  them. 

DE.  WILLIAMS  (closing). — I  do  not  think  I  have  anything  to  add  except  to 
express  my  appreciation  for  the  attention  and  interest  which  my  paper  has  elicited, 
and  to  voice  my  belief  in  the  value  of  the  recognition  of  veterinary  and  human 
medicine  as  one  science.  I  hope  that  in  their  purely  scientific  aspects  they  will 
become  more  and  more  unified  as  time  goes  on. 
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MERCUROCHROME  IXTRAVENOUSLY  WITH  A  REPORT  OF 

ANIMAL  EXPERIMENTATION  IN  THE  CHEMICAL 

DISINFECTION  OF  THE  BLOOD* 
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(From  the  Department   of  Obstetrics  and   the   William   Pepper  Laboratory  of  the 
University  of  Pennsylvania.) 

THE  subject  of  puerperal  sepsis  and  its  treatment  has  been  the 
cause  of  acrimonious  discussion  within  the  medical  profession 
since  the  days  of  Hippocrates.  Most  of  this  discussion  has  been 
upon  the  etiology  and  the  predisposing-  factors  in  the  causation  of 
this  condition.  Arnold  Lea  has  a  very  clear  cut  and  a  delightful 
description  of  the  historical  side  of  this  controA'ersy.  He  speaks  of 
"puerperal  infection  as  the  general  term  applied  to  all  infected  con- 
ditions which  arise  from  the  entrance  of  organisms  into  wounds  of  the 
g:enerative  tract  in  connection  with  labor  or  the  puerperium,''  and 
further  states  that  ''all  cases  of  fever  during  the  puerperium,  unless 
clearly  attributable  to  some  extraneous  cause,  should  be  considered 
as  forms  of  wound  infection."  Polak  in  his  monograph  on  "Pelvic 
Inflammation"  states;  "we  know  from  clinical  experience  that  the 
presence  of  decidua  or  a  piece  of  placenta  retained  in  the  uterus  will 
not  cause  endometritis  unless  infection  is  also  present,"  and  also 
that  "puerperal  fever  is  primarily  due  to  infection  of  the  obstetrical 
wound  by  microorganisms." 

Mercatus,  writing  in  1570,  was  apparently  the  first  observer  to  men- 
tion putridity  of  the  lochia  as  an  essential  feature  of  the  disease. 
In  1843  Oliver  "Wendell  Holmes  published  his  classical  essay  on  the 
contagious  nature  of  the  condition. 

All  students  of  this  condition  now  agree  there  must  be  two  things 
to  cause  puerperal  sepsis.  First,  the  presence  of  an  obstetric  wound 
and  second,  the  presence  of  a  pathogenic  organism.  Of  necessity 
there  must  always  be  the  obstetric  wound  and  according  to  Polak  \s 
observation,  50  per  cent  of  patients  examined  showed  bacteria  in 
the  uterine  cavity  six  or  seven  days  after  delivery.  It  would  there- 
fore appear  that  if  these  were  the  only  two  factors  in  the  presence  or 
absence  of  puerperal  sepsis,  its  occurrence  should  be  more  frequent 


*(The  author  wishes  to  extend  his  thanks  to  Dr.  Thomas  .^[c^[illan  of  Philadelphia  by 
whom  the  actual  laboratory  work  was  done,  both  in  the  original  animal  experimentation 
and     the     clinical     controls.) 
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than  it  is  at  present.  Fortunately  however,  the  factor  of  the  individ- 
ual resistance  is  probably  the  greatest  determining  factor  for  or 
against  the  presence  of  local  pnerperal  infection. 

The  term  pnerperal  sepsis  is,  I  believe,  nsed  very  loosely.  From 
the  point  of  view  of  treatment  alone  it  -svoiild  seem  necessary  to 
make  some  distinction  between  pnerperal  sepsis,  as  a  blood-stream 
infection,  and  as  some  local  infection  of  the  birth-canal.  AYe  may 
say  in  the  old  truism  we  -were  taught  in  logic,  all  cases  of  puerperal 
sepsis  are  puerperal  infections  l)ut  not  all  cases  of  puerperal  infection 
are  pnerperal  sepsis. 

AVe  are  not  considering  here  the  absorption  of  the  toxins  from 
retained  lochia.  AVe  all  know  that  this  frequently  gives  rise  to  all 
the  symptoms  and  the  graphic  temperature  chart  of  a  true  puerperal 
sepsis.  It  would  be  difficult  to  differentiate  betAveen  a  puerperal 
septicemia  unproved  by  positive  lilood  culture  and  a  beginning  locali- 
zation where  no  localized  symptoms  have  yet  presented  themselves. 
"We  haA'e  all  seen  those  cases  in  which  we  have,  not  only  a  true 
septicemia  but  also  the  local  condition  as  well.  The  most  frequent 
of  these,  probably  would  be  streptococcic  peritonitis  with  an  infec- 
tion of  the  blood  stream  by  the  same  organism. 

As  stated  before,  practically  all  cases  of  septicemia  are  due  to 
infections  implanted  upon  some  obstetric  injury  to  the  maternal 
birth  canal,  but  we  must  not  lose  sight  of  the  fact  that  a  woman  in 
her  early  puerperium  "would  be  more  likely  to  contract  a  blood 
stream  infection  from  some  extraneous  cause,  such  as  abscess  of  the 
teeth,  etc.,  than  she  would  at  any  other  time,  though  this  is  rare. 

It  would  seem  therefore  extremely  difficult  to  differentiate  between 
puerperal  infections  and  puerperal  sepsis  but  as  a  suggestion  it  would 
appeal  to  me  that  the  latter  term  should  only  be  used  in  those  con- 
ditions, in  which  there  is  a  definite  proof  of  transmission  of  infection 
by  the  blood  stream  or  lymphatics  from  the  birth  canal,  and  that  we 
speak  of  every  other  infection  depending  upon  tlie  child-bearing  act 
as  a  puerperal  infection. 

Treatment,  in  puerperal  infection,  might  be  divided  into  suppor- 
tive, eliminative,  local  and  blood  stream.  Under  the  supportive  treat- 
ment would  come  stimulation  and  feeding.  Naturally  all  eases  would 
be  treated  symptomatically.  The  replies  to  a  questionnaire,  sent  out 
by  Dr.  Hirst,  to  some  of  the  teaching  hospitals,  have  shown  con- 
siderable divergence  of  opinion  along  different  lines  of  treatment. 
The  question  of  alcoholic  stimulation  is  fairly  evenly  divided.  "We 
believe  in  it  strongly  and  use  it  in  large  amounts,  also  the  administra- 
tion of  glucose  by  ]n'octoelysis.  "We  have  used  nuclein  in  the 
attempt  to  increase  the  leukocytes,  and  also  autogenous  antistrepto- 
coccic  vaccine,   the   latter   havino-   verv   excellent   results  but   unfor- 


KDMUXD    B.    PIPER 


235 


tuiiately  in  the  very  serious  eases,  which  terminate  rapidly,  we  can- 
not wait  for  the  preparation.  In  that  type  of  case  nothing  seems 
to  he  of  any  value. 

As  to  elimination,  we  keep  the  bowels  open,  give  water  hy  month 
when  possible,  otherwise  by  proctoclysis. 

Under  local  treatment  the  much  mooted  subject  of  the  intrauterine 
douche  must  be  brought  up.  It  is  our  practice  in  the  University 
Maternity  to  irrigate  with  a  return  flow  intrauterine  douche  tube 
those  cases  which  show  symptomatically  the  suspicion  of  some  re- 
tention, or  where  there  is  a  sudden  stoppage  of  lochia,  and  in  those 
cases  where  there  is  an  occasionally  foul  discharge.  This  is  not  done 
with  the  idea  that  it  is  a  specific  cure  for  a  general  infection.  We 
do  not  believe  that  we  can  cure  any  cases  of  blood  stream  infections 
by  this  method,  but  that  in  this  manner  we  establish  good  drainage 
and  attempt  to  keep  the  endometrium  as  clean  as  possible.  The  force 
of  the  flow  is  not  sufficient  to  do  any  damage  by  way  of  the  tubes. 
We  do  not  believe  that  we  have  ever  seen  any  bad  results  from  this 
practice  and  we  are  sure  that  we  have  seen  many  cases  rapidly 
clear  up,  but  it  must  be  understood  that  it  is  never  done  except  for 
a  local  condition.  As  to  operative  treatment,  Avhere  localization  has 
definitely  occurred,  I  believe  that  it  is  generally  agreed  that,  where 
possible,  it  should  be  drained  from  below,  but  where  there  is  a 
definite  cornual  abscess,  suppurative  metritis,  infection  and  suppura- 
tion of  the  upper  portion  of  the  broad  ligaments,  tubes  and  ovaries 
or  localized  suppurative  peritonitis  above  Douglas'  pouch,  we  open 
the  abdomen  and  drain. 

Since  1900  there  have  been  many  different  methods  of  intravenous 
treatment  for  puerperal  septicemia,  bichloride  of  mercury,  magnesium 
sulphate,  protargol,  colloidal  silver,  eusol,  phylacogen,  arsenobenzol, 
formic  aldehyde,  phenoiodine,  ammoniosulphate  of  copper  and  others. 
Most  of  these  have  been  reported  to  be  attended  with  some  degree 
of  success.  Polak's  frequently  repeated  small  blood  transfusions  have 
given  excellent  results  in  some  cases.  Antistreptococcic  serum  has 
given  brilliant  results  in  some  cases  and  others  were  entire  failures 
When  we  use  it,  we  do  so  in  doses  of  100  c.c.  intravenously.  Colloidal 
silver  and  arsenobenzol  have  given  us  no  results  whatever  but  I  am 
informed  that  in  other  clinics  they  have  cleared  up  cases  brilliantly. 
In  the  winter  of  1920,  I  had  the  misfortune  to  have  a  patient 
develop  puerperal  sepsis.  She  was  a  multipara,  delivered  normally 
in  the  hospital  without  instruments,  with,  I  believe  but  one  vaginal 
examination  before  delivery.  However,  she  was  admitted  to  the 
hospital  in  labor  the  same  day  tliat  a  patient  died  of  streptococcic 
septicemia.  The  cause  of  the  death  in  this  case  was  knoAvn  at  the 
time,  and  the  most  careful  precautions  were  taken,  and  yet  this  patient 
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was  infected  and  virulently  so.  The  case  from  the  beginning  to  the 
end  made  a  peculiarly  deep  impression  upon  me  because  I  felt  that, 
had  her  resistance  been  better,  in  spite  of  the  unfortunate  fact  of 
the  death  in  the  ward,  everything  Avould  have  gone  "well,  but  this 
girl's  resistance  was  below  j^ar,  both  physically  and  mentally.  She 
had  been  deserted  by  her  husband  some  months  previously  and  her 
mental  attitude,  when  I  first  saw  her  was  one  of  entire  indifference 
to  her  recovery.  This  factor  may  be  fanciful,  but  I  believe  it  to  be 
of  imjDortance.  During  the  time  in  which  this  case  was  under  my 
observation  and  care,  a  great  deal  of  my  time  was  spent  in  considera- 
tion of  methods  and  treatment,  and  as  many  before  me  have  no 
doubt  thought,  if  we  could  find  a  germicide  which,  injected  in  the 
blood  stream  would  kill  the  microijrganisms  and  at  the  same  time 
not  kill  the  patient,  we  would  be  Avell  on  the  way  to  the  cure  of  the 
condition.  Young,  AVhite  and  Schwartz  in  their  paper  from  the 
Johns  Hopkins  Urologieal  Clinic  on  the  local  use  of  mercurochrome 
in  infections  of  the  bladder  had  stated  that  the  toxicity  of  this  prepa- 
ration had  been  tested  by  the  injection  into  the  veins  of  a  rabbit.  It 
had  been  found  that  in  the  ratio  of  5  mg.  per  kilo  of  body  weight 
the  animal  showed  no  ill  effects,  but  that  in  the  dos-age  of  10  mg. 
per  kilo  of  body  weight  the  animal  was  killed,  and  that  a  dog  was 
able  to  take  10  mg.  without  any  apparent  ill  effect.  This  showed  us 
that  we  had  very  little  leeway  as  to  dosage. 

After  a  consideration  of  this  report,  the  following  experiments 
were  then  carried  out  by  Dr.  Thomas  McMillan,  of  Philadelphia, 
M-ith  the  aid  and  valuable  suggestions  of  Dr.  Herbert  Fox,  director 
of  the  AYilliam  Pepper  Laboratory.  I  may  say  that  this  work  was 
not  entirely  unattended  by  danger.  Dr.  ]\Ic]\Iillan  was  confined  to 
The  hospital  with  a  virulent  hemolytic  streptococcic  infection  of  the 
hand.  His  successor  in  the  work,  Dr.  Hoehn,  the  pathologic  resi- 
dent at  tliat  time,  soon  after  was  sent  to  the  Municipal  Hospital  with 
scarlet  fever.  The  latter  part  of  the  work  was  done  by  Dr.  McMillan 
after  his  recovery. 

GERMICIDAL    EFFECTS    OF    MERCUROCHROME    ' '  IX    VITRO " 

In  their  original  work  on  mercurochrome,  Young,  White  and 
Schwartz  showed  that  this  drug  displayed  a  marked  germicidal  ac- 
tion on  S.  aureus  and  B.  coli  when  these  organisms  were  suspended 
in  sterile  urine. 

They  found  that  S.  aureus  was  killed  by  a  1:50UU  dilution  of  this 
agent  in  5  minutes,  while  B.  coli  was  killed  in  15  minutes. 

We  attempted  similar  observations  using  defibrinated  blood  as 
the  medium  of  suspension  and  a  hemolytic  streptococcus  as  the  or- 
rranism.     The  organism  used  was  from  a  virulent  case  of  puerperal 
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septicemia.     Blood  agar  slants  were  prepared  from  a  24-liour  Llood 
culture  plate.     These  were  incul3ated  24  hours. 

Using  the  safe  dose  for  the  rabbit,  5  milligrams  per  kilo  of  body 
weight  found  by  these  workers,  it  was  thought  that  in  the  human 
body  this  would  represent  a  proportion  of  about  1:13,000  of  the  drug, 
therefore  the  dilutions  used  by  us  were  1:8000  and  1:16,000.  In  a 
1 :8000  dilution  of  mercurochrome  in  defibrinated  blood,  hemolytic 
streptococci  Avere  killed  in  40  minutes.  In  a  1 :16,000  dilution,  plates 
prepared  at  the  end  of  one  hour  showed  two  colonies.  Those  pre- 
pared after  this  showed  no  groAvth. 

the  effect  of  mercurochrome  whex  introduced  ixto  the  blood 
strea:m  of  normal  rabbits 

We  were  guided  in  the  dosage  used  by  the  workers  refcTred  to 
above.  In  accordance  Avith  their  findings  an  apparently  healthy 
rabbit  Aveighing  2.4  kilos  AA-as  giA'en  mercurochrome  intraA'enously  in 
the  proportion  of  5  milligrams  per  kilo  of  body  AA'eight.  The  stock 
solution  used  AA-as  a  1  per  cent  Avatery  solution.  Before  the  intro- 
duction of  this  drug  a  urinalysis  shoAA^ed  an  apparently  normal  urine. 
A  blood  count  aa'rs  done  before  the  introduction  of  the  drug  and  this 
gaA-e  an  entirely  normal  figure.  At  interA'als  after  the  initial  and 
subsequent  doses  of  this  drug  blood  counts  AA'cre  repeated.  Practi- 
cally no  change  AA-as  noted  in  the  red  blood  count,  and  the  AA-hite 
blood  count  AA-as  found  to  A'ary  in  the  different  examinations  not  more 
than  3,000  cells.  The  diiferential  count  AA-as  not  materially  changed. 
I'olloAA-ing  the  initial  dose  of  this  drug,  identical  amounts  AA-ere  giA'^en 
directly  into  the  A-ein  at  24-hour  interA-als  for  three  days.  During 
this  time  there  Avas  no  demonstrable  hemolysis  as  judged  by  the 
macroscopic  test,  hemoglobin  determinations,  red  blood  count  or 
urine  examinations.  After  these  three  injections  at  24-liour  interA-als 
no  drug  Avas  giA-en  for  a  day.  The  injections  of  the  drug  AA-ere  re- 
sumed, hoAA'CA-er,  uoaa-  being  giA-en  in  the  proportion  of  7  milligrams 
per  kilo  of  body  Aveight  at  interA-als  of  48  hours  until  three  injections 
AA-ere  giA-en.  Therefore,  in  14  days  this  animal  AA^as  giA-en  10.6  c.c. 
of  a  1  per  cent  solution  of  mercurochrome  intraA-enously,  the  last 
three  doses  in  the  proportion  of  7  milligrams  per  kilo.  During  this 
time  AA-e  AA-ere  unable  to  demonstrate  any  urinary  changes  except  a 
questionable  trace  of  albumin  on  Iaa-o  occasions;  casts  AA-ere  neA-er 
found.  We  AA-ere  unal)le  to  demonstrate  mercury  in  the  urine.  The 
rabbit  AA-as  then  killed.  At  autopsy,  there  AA-ere  no  lesions  found  in 
any  organ.  The  kidneys  Avere  particularly  studied ;  neither  grossly 
nor  microscopically  could  any  pathologic  lesions  be  demonstrated. 
After  an  examination  of  the  organs,  the  skin  of  the  rabbit  AA-as  re- 
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moved,  the  body  macerated  and  examined  for  mercury.     The  test  was 
entirely  negative. 

THE  EFFECT  OF  MERCUROCHROME  OX  ARTIFICIALLY  INDUCED  STREPTOCOCCIC 

INFECTIONS 

A  streptococciis  recovered  from  the  blood  stream  of  a  case  of  puer- 
peral septicemia  was  used  for  these  tests.  Realizing  that  the  strep- 
tococcus lost  its  virulence  Avhen  kept  for  any  length  of  time  on  artifi- 
cial media,  a  blood  agar  slant  was  inoculated  from  a  colony  of  a 
24-hour  blood  culture  plate.  For  the  first  rabbit  used  this  slant  was 
incubated  48  hours;  2  c.e.  of  a  normal  salt  solution  were  then  added 
and  the  bacterial  growth  emulsified.  One  c.c.  of  this  bacterial  emul- 
sion was  then  injected  into  the  ear  vein  of  a  rabbit.  Blood  cultures 
were  taken  at  intervals  from  this  rabbit.  Plates  taken  26  hours  after 
inoculation  showed  the  most  abundant  growth.  In  this  rabbit,  blood 
cultures  remained  positive  until  48  hours  after  the  introduction  of.  the 
streptococcus;  after  56  hours  the  blood  cultures  were  consistently 
negative,  and  the  rabbit  recovered.  Feeling  that  we  had  allowed  the 
organisms  to  remain  too  long  on  artificial  media,  blood  agar  slants 
were  again  prepared  from  24-hour  blood  culture  plates  of  this  rab- 
bit and  incubated  for  only  18  hours.  Bacterial  emulsions  were  then 
prepared.  Simultaneously  1  c.c.  of  this  bacterial  suspension  was  then 
injected  into  the  ear  of  two  healthy  female  rabbits  of  approximately 
the  same  age  and  size.  One  rabbit  was  allowed  to  run  its  course  un- 
treated as  a  control  and  the  other  rabbit  was  treated  with  mereuro- 
chrome  intravenously. 

The  untreated  rabbit  showed  positive  blood  cultures  and  died 
within  36  hours.  Cultures  from  this  rabbit  were  then  prepared.  The 
heart,  lungs  and  other  organs  of  this  rabbit  yielded  streptococci  in 
great  abundance. 

The  rabbit  treated  with  mercurochrome,  twentj^-four  hours  after 
the  introduction  of  the  bacteria,  was  comatose,  lying  on  its 
side,  Avith  its  head  markedly  everted,  and  with  the  cornea  of  the 
left  eye  almost  opaque  and  the  sclera  much  injected.  A  blood  cul- 
ture at  24  hours  was  strongly  positive.  At  this  time  mercurochrome 
in  the  proportion  of  5  milligrams  per  kilo  was  given  intravenously. 
Blood  cultures  at  26  hours  and  29  hours  were  strongly  positive. 
Twenty-nine  hours  after  the  injection  of  the  bacteria,  and  five  hours 
after  the  injection  of  the  mercurochrome,  the  animal  Avas  distinctly 
better  and  was  sitting  erect  and  eating;  the  head  was  still  held  some- 
what everted.  Eleven  hours  after  the  first  injection  the  head  was 
practically  straight  and  the  animal  was  eating  heartily.  Twenty- 
two  hours  after  the  first  dose  of  the  drug  the  animal  was  worse  again, 
lying  on  its  side,  breathing  shallow  and  rapidly.     The  eye  condition 
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was  very  much  worse ;  a  panophthalmitis  was  present  Avitli  the  ante- 
rior chamber  filled  with  free  pus.  Blood  cultures  taken  at  this  time 
were  positive,  26  hours  later  or  48  hours  after  the  first  injection  of 
mercuroehrome,  blood  cultures  were  still  positive,  and  mercurochrome 
in  the  same  strength  was  administered  intravenously.  Seven  hours 
after  this  injection,  the  blood  culture  was  faintly  positive,  24  hours 
after  this  second  injection  the  animal  was  distinctly  better,  and  the 
blood  culture  Avas  negative.  Blood  cultures  were  taken  at  frequent 
intervals  after  this  but  no  positive  cultures  were  obtained.  The  cor- 
nea of  the  left  eye  was  very  opaque.  Feeling  that  the  infection  w^as 
still  active  here  in  spite  of  the  negative  blood  culture,  a  third  dose  of 
the  mercurochrome  was  given;  blood  cultures  again  were  negative, 
and  the  animal  clinically  practically  well.  However,  we  were  misled 
by  the  appearance  of  the  eye  into  believing  that  pus  was  still  present. 
It  Avas  decided  to  attempt  an  enucleation  of  the  affected  eye.  The 
animal  did  not  survive  the  anesthesia.  At  autopsy  Ave  Avere  unable  to 
recoA'cr  streptococci  from  any  organ,  and  to  our  great  surprise  it  Avas 
found  that  although  the  interior  of  the  eye  was  destroyed,  no  strep- 
tococci could  ])e  obtained.  The  lungs  shoAved  signs  of  a  recent  pneu- 
monia but  no  streptococci  could  be  recoA^ered.  We  feel  that  mercuro- 
chrome in  this  instance,  saA'ed  the  life  of  a  rabbit  that  Avas  comatose 
Avitli  a  pneumonia,  an  eye  full  of  pus.  and  a  blood  stream  infection, 
folloAving  the  introduction  into  its  circulation  of  a  A'irulent  strepto- 
coccus,— a  strain  that  caused  another  rabbit  of  approximately  the 
same  size  and  Aveight.  to  die  in  30  hours. 

FolloAving  the  death  of  the  untreated  control  animal,  a  bacterial 
suspension  Avas  prepared  from  a  tAventy-four  hour  old  ])lood  culture 
plate  of  this  rabbit. 

Another  rabbit  Avas  then  giA'en  mercurochrome  intraA'enously  in  the 
proportion  of  5  milligrams  per  kilo.  One  minute  after  the  introduc- 
tion of  this  drug  into  the  blood  stream,  1.5  c.c.  of  the  streptococcic 
emulsion  Avas  introduced  into  the  circulation.  Blood  cultures  Avere 
taken  at  frequent  interA'als.  These  Avere  consistently  negatiA'e. 
Ninety-six  hours  after  this  procedure,  an  additional  1.5  c.c.  of  the 
streptococcic  emulsion  Avas  given  the  same  rabbit  in  order  to  see  if 
the  effects  of  mercurochrome  persisted.  Blood  cultures  Avere  posi- 
tive at  tAventy-tAvo  and  forty-eight  hours.  Blood  cultures  Avere  nega- 
tive at  ninety-six  hours. 

During  the  observation  on  the  rabbit  treated  Avitli  mercurochrome, 
l)lood  cultui'es  becoming  negative,  our  streptococcus  Avas  alloAved  to 
remain  on  artificial  media  too  long.  Therefore  Avhen  the  next  rabbit 
Avas  injected  the  culture  proved  entirely  innocuous.  In  an  attempt 
to  increase  the  A'irulence  of  the  strain  this  organism  Avas  passed  suc- 
cessiA^ely  through   six  mice   intraperitoneally.     The  A'irulence   of  the 
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organism  for  mice  was  greatly  increased  hy  this  procedure.  How- 
ever, we  were  unable  to  gain  back  a  permanent  and  persistent  viru- 
lence for  rabbits  in  this  organism.  Some  eighteen  rabbits  in  all  were 
injected  with  various  cultures  of  this  organism  but  without  its  ever 
gaining  a  uniform  virulence.  All  told,  we  used  over  thirty  animals, 
but  the  results  in  all  cases  were  not  at  all  conclusive,  and,  owing  to 
the  difficulty  of  getting  uniformity  in  the  animals  themselves,  other 
results  were  not  satisfactory. 

To  sum  up,  we  felt  that  the  experimental  work  showed  that  mercuro- 
chrome  could  be  introduced  into  the  blood  stream  of  rabbits  in  cer- 
tain strengths  without  any  demonstrable  harmful  effects.  We  dem- 
onstrated also  that  mercurochrome  in  dilutions,  considerably  weaker 
than  those  we  are  able  to  introduce  into  the  blood  stream  had  distinct 
germicidal  power.  We  were  unable  to  consistently  set  up  an  active 
blood  stream  infection  in  all  rabbits.  However,  we  believe  that  in  the 
case  of  one  rabbit,  at  least,  an  animal  that  was  comatose  and  with  an 
eye  full  of  pus, — this  drug  manifested  spectacular  power.  Further 
we  believe  that  in  that  particular  rabbit  the  drug  not  only  cleared 
up  the  blood  stream  infection  but  it  actually  attacked  and  showed 
germicidal  power  upon  the  local  lesions. 

Following  our  experimental  work,  we  felt  that  we  were  justified 
in  attempting  the  use  of  mercurochrome  clinically.  But  in  order  to 
be  on  the  safe  side,  we  at  first  only  tried  it  on  cases  that  were  actu- 
ally moribund.  The  first  case  in  which  it  was  used  was  a  woman 
admitted  in  extremis.  Her  temperature  was  105°  F..  pulse  approxi- 
mately 160,  respiration  40  to  50,  she  Avas  unconscious  and  had  all  the 
signs  of  diffuse  peritonitis.  The  drug  in  her  case  reacted,  as  in  our 
later  work,  with  cliill,  the  dropping  of  her  temperature  and  pulse  for 
a  short  time  and  then  she  promptly  died.  AVe  tried  this  again  on  one 
or  two  other  cases  of  a  similar  nature  with  the  same  results.  Al- 
though these  patients  died  we  could  see  no  way  in  which  the  mercuro- 
chrome had  hastened  their  end,  in  fact  we  thought  Ave  saAv  some 
slight  improA'ement  CA'en  in  tliese  desperately  ill  individuals. 

We  used  this  treatment  on  other  cases,  five  of  Avhich  are  liereAvith 
submitted. 

Case  1. — H.  B.  Patient  admitted  to  tlie  hospital  with  a  severe  thrombophlebitis 
of  the  lower  extremity.  We  were  unable  to  obtain  a  positive  blood  culture.  For 
days  and  weeks  she  ran  a  typical  septic  temperature.  She  was  given  anti- 
streptococcic serum  with  no  benefit  whatever.  She  gradually  became  worse  and 
worse  until  it  was  thought  she  could  not  possibly  live  more  than  48  hours.  It  was 
then  determined  to  try  mercurochrome  intravenously.  At  this  time  her  leg  was 
almost  gangrenous.  She  was  given  repeated  doses  of  mercurochi-ome,  of  a  smaller 
dosage  than,  we  now  know  can  be  given  safely.  The  reactions  were  very  marked  and 
she  was  always  clinically  better  after  each  dose.  At  the  time  that  the  first  dose 
was  given,  a  blood  culture  was  taken  and  subsequently  found  to  be  strongly  positive. 
Later  it  became  negative  under  treatment.       The  patient  eventually  died  of  what 
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appeared  to  be  streptococcic  pneunioiiia.    At  the  time  of  her  death,  the  local  lesion  iu 
her  leg  had  practically  cleared. 

Case  2. — H.  S.  Patient  with  a  positive  blood  culture  of  streptococcus  viridans. 
She  was  given  repeated  doses  of  mercurochrome  with  rather  strong  reactions,  the 
patient  always  became  clinically  better.  Inasmuch  as  the  results  in  this  type  of 
infection  have  been  uniformly  bad,  with  all  kinds  of  treatment,  I  did  not  anticipate 
any  good  results.  After  some  weeks  of  treatment,  she  insisted  upon  going  home  and 
subsequently  it  was  reported  that  she  died. 

Case  3. — S.  S.  Puerperal  septicemia  with  a  hemolytic  streptococcus  in  the  Mood. 
She  was  treated  with  mercurochrome  with  very  slight  reaction,  subsequently  she  was 
treated  with  antistreptococcic  serum  with  no  apparent  benefit.  Eventually  the  con- 
dition localized  as  a  cellulitic  phlegmasia  of  the  lower  extremity  which  was  opened 
and  drained  and  the  patient  made  a  good  recovery.  "Whether  the  mercurochrome  in 
tliis  ease  was  of  any  value  cannot  be  determined  but  the  patient  eventually  sliowed 
a  negative  blood  culture. 
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1. — Temperature   chart   from   a   case   of   puerperal   sepsis,    showing   high    and    low    daily   tem- 
perature   and    recessions    after    administration    of    the    mercurochrome. 


Case  4. — Case  of  puerjieral  sepsis  of  long  standing,  admitted  to  the  hospital 
after  two  mouths.  She  had  had  a  thrombophlebitis  of  the  lower  extremity  which 
appeared  to  have  improved.  Soon  after  admission  she  became  suddenly  worse,  the 
temperature  mounting  rapidly.  Her  blood  culture  showed  a  hemolytic  streptococcus 
and  she  was  given  mercurochrome.  This  patient  received  the  largest  dose  we  had 
ever  given  up  to  that  time.  Her  reaction  and  clinical  improvement,  as  can  be  seen 
by  the  chart  (Fig.  1)  was  very  satisfactory.  For  12  days  her  highest  temperature  at 
any  time  was  100.4°  F.  One  dose  of  the  drug  was  all  that  was  given  for  a  period 
of  two  weeks.  One  week  after  the  first  dose  her  blood  culture  was  negative.  Since 
that  time  her  temperature  has  risen  again,  and  she  was  given  a  second  dose,  April 
27,  to  which  she  reacted  in  the  usual  manner.  Xaturally,  I  am  unable  to  give  the 
end  result  but  she  appears  to  be  better.* 

Case  5. — Patient  with  a  moderately  severe  case  of  pyelitis.  She  was  not  preg- 
nant. She  received  two  doses  of  mercurochrome  three  days  apart.  Her  symptoms 
all  disappeared  but  she  still  had  pus  in  her  urine.  Her  phthalein  elimination  was 
30  per  cent  before  her  first  dose  and  3.3  per  cent  two  days  after  her  second  dose. 


'Subsequently,    this    case   made    a    complete    recovery    and    was    discharged. 
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In  all  eases  there  are  a  feAv  points  to  be  noted.  The  urine  in  all 
"was  typical  of  any  severe  infection.  The  mercurochrome  did  not 
change  this  in  any  way.  The  blood  picture  was  in  no  way  changed 
except  that  the  leukocytes  were  somewhat  increased  in  some  instances. 
The  phthalein  test  in  one  case  was  most  satisfactory. 

These  cases  are  certainly  not  definitely  conclusive  that  in  mercuro- 
chrome we  have  found  a  specific  cure  for  blood  stream  infections,  but 
we  feel  that  we  maj-  perhaps  after  more  extensive  observation  find  a 
way  to  increase  the  dosage,  so  that  our  subsequent  results  will  be  bet- 
ter. In  a  condition  of  this  kind,  in  which  there  is  some  focus  of  in- 
fection, if  Ave  can  kill  the  bacteria  that  are  in  the  blood  stream,  the  best 
we  can  hope  for  is  that  by  so  doing  we  can  give  the  human  organism 
a  chance  to  cure  itself. 

The  laboratory  findings  show  that  the  dosage  of  the  drug  will  of 
necessity  l)e  an  important  factor.  Our  original  plan  gave  us  a  fairly 
good  margin  of  safety.  AVe  gave  that  dose  which  Avas  definitely  shown 
to  be  nontoxic  to  the  rabbit,  that  is,  5  milligrams  per  kilo  of  .body 
Aveight.  That  Avould  be  about  25  c.c.  of  a  1  per  cent  solution  of  mer- 
curochrome in  distilled  Avater  for  every  125  pounds  of  body  Aveight. 
"We  definitely  did  not  get  as  good  results  as  Ave  had  hoped  from  this 
dosage.  In  case  Xo.  4  as  shoAvn  above,  the  dosage  was  someAA'hat 
higher,  and  based  on  her  ease.  Ave  feel  safe  that  a  nontoxic  dose  Avould 
be  25  c.c.  of  a  1  per  cent  solution  per  100  pounds  of  body  Aveight;  in 
her  case  it  Avas  slightly  larger.  Naturally  the  body  Aveight  is  an 
approximated  figure. 

The  reaction  that  occurs  is  almost  routinely  the  same.  Within  the 
first  hour  there  may  be  A'omiting;  in  less  than  tAvo  hours  a  definite 
diarrhea  Avill  commence.  In  the  first  six  hours  there  Avill  probably 
be  a  marked  chill  Avith  a  rise  in  temperature  up  to  105°  F.  FolloAving 
tliis  ciiill  there  Avill  be  a  gradual  decrease  in  temperature  Avith  a  pro- 
portionate pulse  rate  decrease  until  the  temperature  reaches  sub- 
normal, gradually  rising  to  normal  or  slightly  above  Avliere  it  should 
stay  from  24  to  48  hours.  The  diarrhea  Avill  continue  over  a  day  or 
so  and  may  require  treatment. 

Our  technic  is  as  folloAvs:  A  solution  of  mercurochrome  is  pre- 
pared Avith  sterile  distilled  Avater  in  30  to  50  c.c.  ampoules  of  a  1  per 
cent  strength.  It  has  been  shoAvn  by  other  iuA-estigators,  Avhich  our 
experience  corroborates,  that  the  drug  loses  its  strength  unless  freshly 
prepared  and  for  that  reason  Ave  have  it  put  up  in  ampoules,  after  Ave 
have  determined  upon  its  use.  AVe  never  carry  any  solution  on  hand. 
It  should  never  be  used  unless  the  solution  is  absolutely  clear.  The 
administration  is  done  Avith  a  fine  needle  and  a  large  syringe  at  a 
temperature  as  near  100°  F.  as  possible  and  the  injection  made  A'ery 
.sloAA'ly.     Formerly  at  the  end  of  tAvelve  hours,  the  patient  receiA'ed  a 
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dose  of  magnesium  sulpliate.  We  no  longer  do  this.  Her  reactions  are 
treated  symptomatieally.  We  nse  external  application  of  lieat  for  the 
chill  and  a  bismuth  mixture  as  an  intestinal  sedative  for  the  diarrhea, 
if  it  continues  too  long.  A  careful  record  of  urinary  output  must  be 
kept,  as  it  "will  run  below  normal  OAving  to  fluid  output  by  the  bowel. 
Subsequent  administration  of  the  drug  may  be  doue.  "NVe  make  it  a 
rule  never  to  repeat  as  long  as  there  is  any  sign  of  the  dye  in  the 
urine  or  boAvel  movements.  AVe  have  given  as  man^^  as  five  doses. 
Salivation  occasionally  occurs. 

For  six  months,  Ave  had  extremely  poor  results  in  the  few  cases  in 
Avhich  the  drug  Avas  used.  During  that  time  Ave  gave  a  dose  of  salts 
almost  immediately  after  the  injection  of  the  drug.  This  method  Avas 
employed  in  Case  3.  It  Avould  appear  that  in  so  doing  Ave  had  elim- 
inated the  drug  before  it  had  a  chance  and  failed  to  get  its  germi- 
cidal effect. 

The  reaction  that  folloAvs  the  intraA'enous  injection  of  mercuro- 
chrome  is  analogous  to  that  observed  after  the  introduction  of  serum, 
bacteria  or  sterile  milk  In'  a  similar  route,  and  is  probably  explained 
in  the  same  Avay.  Some  of  the  action  of  this  drug  may  result  from 
the  immobilization  or  inhibition  of  the  circulating  germs,  possibly 
also  their  direct  destruction  as  in  the  test  tube,  aided  by  an  increase 
of  leucocyte  activity  Avhioh  ahvays  accompanies  postinjectional  reac- 
tions. We  haA-e  also  reason  to  believe  that  mercurochrome  may  re- 
duce the  number  of  circulating  organisms  by  combating  them  at  the 
localization  of  the  infection.  The  greatest  value  of  this  chemical  is 
knoAvn  to  be  in  local  infection. 

CONCLUSIONS 

1.  There  are  certain  cases  of  puerperal  septicemia  so  fulminating 
aud  A^irulent  that  no  treatment  can  possibly  save  them. 

2.  The  use  of  antistreptococcic  serum  has  appeared  to  be  of  great 
value  in  some  cases.  Frequently  repeated  small  blood  transfusions 
are  of  value,  as  apparently  are  other  methods  of  intravenous  medica- 
tion. 

3.  A  solution  of  mercurochrome  given  intravenously  in  the  proper 
dosage,  appears,  in  some  cases,  to  be  of  great  A-alue  and  to  have  no 
deleterious  effects. 

4.  All  cases  of  puerperal  septicemia  are  so  serious  and  so  fre- 
quently fatal  that  heroic  measures  are  justified. 
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DISCUSSION 

DR.  BAETOX  COOKE  HIRST,  PniLAPELPniA,  Pexxsylvaxia.— One  of  the  most 
disappointing  things  in  modern  medicine  is  our  failure  to  make  progress  in  tlie 
treatment  of  blood  infections  bv  septic  microorganisms.  Other  scourges  of  mankind 
are  more  amenable  to  treatment  than  they  -were  forty  years  ago.  I  sent  recently 
a  questionnaire  to  the  chief  centers  of  the  country  and  was  amazed  at  the  lack  of 
initiative  shown  by  the  replies,  in  this  work.  Dr.  Polak  alone  had  something  to 
suggest.  He  advocated  repeated  transfusions  of  small  quantities  of  blood.  In 
none  of  the  other  centers  was  anything  being  done  to  advance  our  knowledge  of 
the  treatment  of  puerperal  sepsis.  Dr.  Piper's  work  shows  at  least  an  attempt  to 
improve  our  means  to  deal  with  the  problem.  It  is  creditable  clinical  study  with 
hopeful  results,  and  a  very  pretty  piece  of  laboratory  work.  I  have  observed  the 
treatment  of  puerperal  sepsis  for  a  long  time,  with  unusual  opportunities  because  I 
believe  the  maternity  of  the  (Jniversity  of  Pennsylvania  is  one  of  the  few  places 
in  the  United  States  which  solicits  these  septic  cases  from  the  outside  for  study. 
What  is  also  important,  my  state  of  mind  has  been  skeptical  in  watching  these 
new  propositions  because  I  have  had  so  many  disappointments,  but  after  a  careful 
observation  of  Dr.  Piper's  clinical  application  of  his  experimental  work,  I  am  con- 
vinced that  this  form  of  chemical  disinfection  of  the  blood  must  have  a  place  in 
the  future  treatment  of  blood  infections  by  septic  microorganisms.  Dr.  Piper  could 
not  give  the  details  of  the  cases  in  wliicli  this  treatment  was  successful,  but  I  had 
the  opportunity  to  study  these  patients  from  day  to  day,  and  I  am  convinced  that 
with  this  form  of  chemical  disinfection  of  the  blood  we  can'  effect  temporary  im- 
provement at  least,  allowing  time  for  the  ultimate  establishment  of  immunity.  For 
example,  in  a  blood  giving  numerous  colonies  in  culture  experiments  in  twenty-four 
hours,  it  would  take  five  days  after  one  of  these  treatments  to  get  a  positive  blood 
culture  with  but  few  colonies.  Coincidentally  the  patient  would  be  distinctly 
better  and  so  on  until  immunity  was  established.  Some  of  these  eases  would,  I 
believe,  have  died  without  this  aid. 

My  conviction  is  that  we  have  in  this  metliod  of  chemical  disinfection  of  the 
blood  a  valuable  aid  in  the  treatment  of  blood  infections  by  septic  microorganisms. 
It  is,  therefore,  incumbent  on  us,  I  think,  to  give  these  patients  the  benefit  of  this 
treatment  if  we  are  to  render  them  every  aid  possible;  not  as  a  specific,  but  in  addi- 
tion to  fresh  antistreptococcic  serum,  demonstrated  in  my  clinic  to  have  distinct, 
and  sometimes  brilliant  results,  and  to  all  the  other  methods  of  treatment  that  have 
been  shown  to  have  some  efficacy. 

DR.  BROOKE  M.  AXSPACH,  Philadelphia,  Pa.— I  have  been  much  interested 
in  these  experiments  of  Dr.  Piper,  having  known  of  them  from  the  beginning,  and 
especially  so  in  view  of  the  work  which  was  presented  before  this  Society  at 
the  last  meeting  in  Philadelphia  by  Chalfant  and  Miller,  of  Pittsburgh,  relative  to 
the  use  of  arsenobenzol  in  hemolytic  streptococcus  blood  stream  infections.  At  that 
time  in  the  discussion  of  the  paper,  Dr.  Hare,  of  Philadelphia,  pointed  out  that 
no  experiments  had  yet  proved  that  arsenobenzol  would  kill  the  spirochete  pallidum 
in  a  test  tube,  and  that  Ehrlich  himself  had  realized  there  was  some  reaction  after 
the  introduction  of  arsenobenzol  into  the  blood  stream  which  actually  destroyed  the 
germ  of  syphilis.  He  further  went  on  to  say,  that  whereas  the  spirochete  belongs 
to  the  animal  kingdom,  hemolytic  streptococci  belong  to  the  vegetable  kingdom,  and 
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Ehrlich  did  uot  claim  any  effect  UY>on  the  latter.  Hare  suggested  laboratory  ex- 
periments to  clear  up  these  questions.  "Whether  such  have  been  made  by  others 
or  not,  I  do  not  know,  but  if  I  understand  him  correctly.  Dr.  Piper  has  shown  that 
mercurochrome  can  kill,  or  seriously  impair  the  activity  of  the  streptococcus  hemolyt- 
icus  when  suspended  with  it  in  blood  serum. 

I  think  there  is  a  distinct  promise  in  the  work  of  Dr.  Piper  of  an  addition  to 
our  therapy  in  combating  these  severe  infections.  The  mere  fact  that  the  use  of 
a  chemical  alone  has  not  cured  the  patient  is  no  argument  against  its  efficiency  in 
one  direction  at  least.  Is  it  not  likely,  in  these  severe  blood  stream  infectious,  that 
although  we  may  destroy  the  streptococcus  with  a  germicide,  we  do  not  get  rid  of  the 
toxin,  and  that  is  probably  what  kills  the  patient? 

I  have  been  told  by  men  who  direct  the  preparation  of  the  sera  in  one  of  the 
large  and  well-kno^sTi  manufacturing  companies  of  the  country,  that  the  results 
from  the  use  of  sera  in  artificially  produced  infections  were  amazing.  Some  time 
we  will  be  able  to  do  the  same  thing  with  the  human  subject.  May  it  not  be  hoped 
that  by  this  combination  of  the  use  of  antiseptics,  such  as  mercurochrome,  to  kill 
the  bacteria,  and  the  injection  of  antistreptococcic  serum  or  other  sera  to  neutralize 
the  toxins,  a  definite  improvement  in  our  therapy  may  be  effected? 

DE.  JOHN  A.  McGLIXX,  Philadelphia. — Piper's  study  takes  us  back  to  the 
time  when  formalin  was  employed  in  this  tj'pe  of  case.  Practically  everything  in 
the  disinfectant  line  has  been  injected  into  the  blood  stream  with  the  hope  of  curing 
these  cases  of  blood  infection.  Perhaps  Dr.  Piper 's  assumption  that  it  forms  an 
autogenous  vaccine  by  cutting  off  the  bacteria  is  not  so  far  fetched.  It  is  not  so 
much  the  antiseiitic  action  of  the  bacteria  in  the  blood  stream  as  it  is  that  a 
foreigTi  protein  is  thrown  into  the  blood  stream.  Cases  of  pneumonia  have  been 
treated  by  Dr.  Fred  B.  Robertson  by  the  use  of  paratyphoid  injections  given  intra- 
venously. Recently  we  have  been  usiug  foreign  proteins,  such  as  milk,  in  pelvic  in- 
fections, particularly  a  generalized  infection,  and  the  results  are  amazing.  Patients 
have  a  severe  reaction,  the  temperature  ranging  from  104°  F.  to  105°  F.,  then  drop- 
ping to  subnormal.  In  one  case  a  large  pelvic  mass  entirely  disappeared,  the  fixed 
uterus  became  freely  movable,  and  after  the  second  injection  the  mass  disappeared 
and  the  pelvis  was  absolutely  normal.  It  is  more  than  a  blood  infection.  The 
organisms  are  distributed  by  the  blood,  but  there  are  foci  in  various  parts  of  the 
body,  and  they  are  hard  to  get  rid  of  in  the  short  length  of  time  the  germicide 
remains  in  the  system. 

DR.  ARTHUR  H.  CURTIS,  Chicago.— We  have  gone  through  the  milk  and  other 
foreign  protein  stage,  and  have  not  noticed  a  distiuct  change.  I  do  uot  think  the 
remarks  that  have  been  made  should  go  into  the  proceedings  without  objection; 
foreign  proteins  appear  to  be  momentarily  helpful,  but  are  evidently  of  no  per- 
manent value. 

DR.  PIPER  (closing). — It  is  due  to  the  kindness  and  consideration  of  Dr. 
Hirst  that  I  have  had  placed  at  my  disijosal  clinical  material  for  what  small 
amount  of  clinical  work  there  has  been  done.  There  have  been  times  during  the 
past  two  years,  when  I  have  seriously  considered  dropping  the  whole  matter.  This 
has  been  due  to  the  negative  results  that  we  got  for  a  time  owing  to  faulty  technic. 

I  want  to  thank  Dr.  Anspach  for  his  remarks  and  especially  for  what  he  said 
about  arsenobeuzol.  Although  we  have  not  had  any  results  from  this  drug,  we  do 
not  mean  to  say  that  others  may  not.  We  do  not  know  that  the  streptococcus  is 
killed,  but  these  patients  definitely  become  clinically  better.  That  is  the  only 
positive  statement  that  can  be  made.  The  negative  blood  culture  may  or  may  not 
mean  that  the  organisms  have  been  destroyed. 
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Dr.  McGliuu  lias  called  atteation  to  the  various  atteiaipts  iu  years  past  with 
chemical  disinfectauts.  The  tests  doue  with  bicMoride  of  mercury  and  formic  alde- 
hyde are  probably  the  two  best  known  examples.  When  bichloride  of  mercury  was 
used,  30  minims  of  a  1:10,000  solution  were  given  intravenously.  We  are  using  from 
25-50  c.c.  of  a  1  per  cent  solution  of  mercurochrome,  approximately  1,500  times 
stronger.  Our  effort  has  been  to  produce  within  the  blood  stream  a  dilution  of 
sufficient  strength  to  be  germicidal  to  the  streptococcus  without  being  toxic  to  the 
in.dividual. 

It  must  be  remembered  tliat  in  all  of  these  cases  there  is  more  than  blood  stream 
infection  alone.  AYe  have  no  idea  that  we  are  presenting  a  cure-all.  So  far  as  the 
actual  sterilization  of  the  blood  is  concerned,  no  one  feels  the  hopelessnes-s  of  it 
more  than  I.  Perhaps,  the  blood  may  be  sterilized  temporarily,  but  the  original 
focus  may  keep  pouring  out  fresh  organisms  into  the  blood  stream.  Our  hope  is, 
that  we  may  sterilize  the  blood  stream  temporarily,  and  by  repeated  sterilization, 
if  such  a  thing  is  possible,  we  may  aid  the  human  organism  to  gradually  increase 
its  resistance  up  to  the  point  where  it  is  able  to  throw  off  and  conquer  the  infection 
itself. 


THE  USE  OF  SUTURES  AS  TRACTOES  IX  THE  VAC4IXAL 
OPERATION  FOR  PROLAPSUS 

By  Thomas  S.  Cullen 

Baltimore,  Md. 

From  the  Gynecological  Department  of  the  Johns  Hoplins  Hospital  and  the  Johns 

Hopkins  University. 

THE  removal  of  the  uterus  for  prolapsus  is  becoming  a  less  and  less 
frequent  procedure.  The  value  of  the  uterus  as  the  keystone  in  the 
vaginal  vault  is  more  and  more  appreciated,  and,  unless  malignancy  is 
suspected  or  there  be  coexistent  pelvic  lesions  indicating  a  hysterec- 
tomy, the  organ  is  preserved. 


Liasectmgoff 
vaginal  cuff 


Fig.  1. — Strong  traction  is  being  marie  on  tile  cervix.  An  incision  completely  encircles 
the  vagina  high  up  and  a  perpendicular  incision  extends  from  a  point  just  below  the  urethra 
to  .the  circular  incision.  The  anterior  vaginal  mucosa  is  being  dissected  down.  The  bladder 
extends  down  almost  to  the   external   os. 
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also  mention  a  new  point  in  the  technic  which  tends  to  render  the 
operation  a  little  easier  and  whicli  at  the  same  time  diminishes  the 
bleeding  to  some  extent. 

Although  to  the  operator  the  various  stages  in  the  operation  may  be 
perfectly  clear,  to  the  student  or  to  the  onlooker,  who  is  unfamiliar 
with  the  procedure  it  is  a  difficult  puzzle.    In  the  accompanying  draw 
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Fig.    3. — The    bladder    is    being    carefully    dissected    free    from    the    iiteriTS.      The    knife    handle 
is  near  the  vesical  reflection   of   the   peritoneiiin. 

ings,  made  by  Max  Brodel,  every  step  is  rendered  perfectly  clear,  so 
clear  that  the  student  of  tlie  future  will  have  little  or  no  trouble  in 
following  the  operation  from  beginning  to  end. 

In  Fig.  1  we  see  the  markedly  prolapsed  uterus  with  ulceration 
along  one  side.  An  incision  has  been  made  all  the  way  round  the 
vagina,  after  which  a  perpendicular  incision  is  begun  just  below  the 
urethral  orifice  and  continued  down  to  the  circular  incision. 
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In  Fig.  2  the  vaginal  mucosa  of  the  anterior  Avail  has  been  dissected 
doAvn  nearly  to  the  external  os  and  the  triangular  vaginal  flap  on  the 
left  side  is  being  cut  away.  The  extent  to  which  the  bladder  projects 
downward  is  indicated. 

In  Fig.  3  the  bladder  has  been  pushed  up  and  separated  from  the 
upper  part  of  the  cervix  and  lower  part  of  the  body  of  the  uterus. 


Fig-  4. — Insertion  of  the  tigure-of-eight  liaciiuu  auluics  uhicli  later  become  the  permanent 
fixation   sutures. 

Suture  I  has  been  introduced  and  tied.  Traction  has  been  made  on  this,  more  of  the 
fundus  exposed  and  figure-of-eight  suture  z  introduced.  This  is  usually  tied;  traction  is 
made  on  it,  and  the  third  ligure-of-eight  suture  jdaced  and  tied. 

Any  bleeding  that  may  come  from  the  needle  holes  is  usually  (iromptlv  checked  when  the 
suture  is  tied. 


After  the  peritoneal  reflection  has  been  exposed  I  open  it,  and  then 
instead  of  grasping  the  uterus  with  a  tenaculum  or  other  forceps  I 
place  a  figure-of-eight  suture  of  cliromie  catgut  in  the  anterior  wall  of 
the  uterus,  going  rather  deeply  into  the  wall  Init  taking  care  not  to 
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enter  the  uterine  cavity.  This  suture  is  now  tied  and  used  as  a  trac- 
tor. This  exposes  more  of  the  fundus,  and  a  second  figure-of-eight 
chromic  catgut  is  phiced  and  tied.  The  first  suture  is  now  dropped 
and  traction  is  made  on  the  second  suture.  More  of  the  fundus  is 
exposed  and  a  third  figure-of-eight  is  inserted  and  tied.  The  entire 
procedure  is  shown  in  Fig.  4. 


Vag("nal 
cuff 


Fig.  5. — A  piece  of  gauze  is  temporarily  placed  in  the  peritoneal  opening  to  prevent  the 
escape   of  blood   from   the  vagina   into   the  abdomen. 

The  ends  of  the  figure-of-eight  sutures  are  re-lhreaded,  passed  through  the  peritoneum 
and   then  through   the  edge  of   the  vaginal   mucosa,   as   indicated. 

The  cervix  is  now  partially  cut  across,  the  cervical  canal  dilated;  then  the  cervix  is  severed 
and  the  vaginal   mucosa   of  the   posterior   wall   dissected   away   with   the   cervix. 


After  the  three  figure-of-eight  sutures  have  been  ph^ced,  the  end  of 
each  is  rethreaded,  passed  through  the  peritoneum  and  then  through 
the  edge  of  the  vaginal  mucosa.  This  is  clearly  seen  in  Fig.  5.  After 
these  sutures  have  been  placed,  they  are  clamped,  and  a  small  gauze 
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pack  is  temporarily  placed  between  the  bladder  and  fundus,  in  order 
that  no  blood  may  escape  from  the  vagina  into  the  peritoneal  cavity. 

Strong  traction  is  now  made  on  the  uterus,  and  the  cervix  is  cut 
half  "way  through  as  indicated.  Before  it  is  completely  severed,  how- 
ever, the  cervical  canal  is  well  dilated. 

After  the  cervix  has  been  completely  cut  through,  the  mucosa  of  the 
posterior  vaginal  wall,  outlined  in  the  primary  incision,  is  dissected 
free  and  removed  with  the  cervix. 

As  indicated  in  Fig.  6,  Douglas's  culdesac  is  occasionally  acciden- 
tally opened  while  the  mucosa  of  the  posterior  vaginal  wall  is  being 


Fig.  8. — The  vaginal  mucosa  has  been  attached  to  the  cervix  all  the  way  around.  The 
fixation  sutures  /,  2,  and  s  are  now  snugly  tied  and  the  intervening  spaces  approximated  by  a 
continuous   suture. 

The  cervix  was  purposely  left  outside  in  order  that  the  various  steps  can  be  clearly  seen. 
At  this  point  in  the  operation  the  cervi.x  is  actually  well  within   the  vagina. 

dissected  free.  When  this  happens  the  opening  is  closed  with  fine  con- 
tinuous catgut,  care  being  taken  in  the  meantime  to  prevent  any  blood 
from  escaping  from  the  vagina  into  the  peritoneal  cavitj*. 

The  vaginal  edges  are  now  united  to  the  cervix,  as  shown  in  Fig.  7. 
Figure-of-eight  sutures  here  enable  us  to  secure  snug  approximation 
Avitli  half  the  numl)er  of  knots  that  would  be  necessar}^  were  inter- 
rupted sutures  employed. 
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After  the  vagina  has  been  sutured  to  the  cervix,  ^xe  have  the  picture 
shown  in  Fig.  8.  The  fixation  sutures  are  now  tied,  giving  us  the  pic- 
ture shown  in  Fig.  9.  As  a  rule,  there  is  not  an  accurate  approximation 
above  and  below  sutures  3  and  1,  and  there  is  often  slight  gaping  be- 
tween sutures.    To  remedy  this  a  continuous  suture  is  used. 

The  perineum  is  now  repaired. 

The  operation  as  shown  above  has  given  us  excellent  results  and  I 


Fig.  9. — The  cervix  actually  lies  farther  in  than  this.  The  perineum  is  now  repaired 
and   the   operation   is   finished. 

A  catheter  introduced  into  the  bladder  will  show  that  it  is  now  well  lifted  up.  It  rests 
on  the  fundus  of  the  uterus. 

know  of  no  other  plastic  procedure  in  gynecology-  that  is  so  univer- 
sally satisfactory.  I  have  been  using  the  traction  sutures  for  years. 
In  a  few  cases  in  which  the  uterus  has  been  exceptionally  friable  they 
have  occasionally  pulled  out  and  it  was  necessary  to  introduce  others. 
On  the  whole  they  are  much  more  satisfactory  than  the  tenaculum  or 
mesoforceps.  When  we  no  longer  need  these  sutures  as  tractors,  they 
become  the  permanent  fixation  sutures. 
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DISCUSSION 

DR.  J.  EIDDLE  GOFFE,  Xew  Yokk  City.— I  had  the  privilege  of  seeing  Dr. 
Cullen,  iu  doing  the  interposition  operation,  apply  the  point  of  technic  which  he  has 
just  described.  I  was  surprised  at  the  difficulty  he  experienced  in  delivering  the 
fundus  of  the  uterus  into  the  vagina  preparatory  to  inserting  the  stitches  which 
were  to  secure  the  fundus  between  the  bladder  and  the  vagina.  It  was  a  case  of 
procidentia  and  the  pelvic  organs  were  easily  reached  through  the  vaginal  incisions. 

Later,  I  discovered,  that  after  amputating  the  cervix  and  before  attempting  to 
deliver  the  fundus,  he  had  attached  a  heavy  traction  forceps  to  the  cervix,  which 
held  it  at  the  vulva.  This  revealed  the  mystery,  viz:  the  presence  of  the  difficulty 
his  procedure  was  designed  to  overcome;  in  order  to  have  both  poles  of  the  uterus 
at  the  vulva  at  the  same  time  it  was  necessary  to  flex  the  fundus  extremely  on  the 
cervix,  and  this  the  uterus  was  not  long  enough  to  permit.  I  am  sure  the  difficulty 
can  be  avoided  if,  in  the  process  of  delivering  the  fundus,  he  at  the  same  time  pushes 
back  the  cervix  into  the  vaginal  culdesac,  instead  of  holding  it  at  the  vulva. 

DR.  THOMAS  J.  WATKIXS,  Chicago.— The  tension  sutures,  illustrated  by  Dr. 
Cullen  for  delivery  of  the  body  of  the  uterus  and  for  fascia  fixation,  it  seems  to  me, 
wiU  prove  to  be  very  serviceable.  Any  one  who  has  done  many  of  the  transposition 
operations  must  have  been  impressed  with  the  fact  that  in  occasional  cases  the 
delivery  of  the  body  of  the  uterus  is  rather  difficult,  and  that  consecutive  passage 
of  the  suture  through  the  body  and  cervix, of  the  uterus  is  also  difficult  in  some 
cases.     Dr.  Cullen 's  sutui'es   solve  these   difficulties. 


PRE-CAXCEROUS  CONDITIONS  OF  THE  CERVIX  UTERI 
By  R.  R.  Huggins,  M.D. 

FittsTjurgh,  Pa. 

WHEN  one  considers  that  an  individual  born  today  is  entitled  to 
live  ten  years  longer  than  one  born  fifty  years  ago,  we  must 
realize  how  rapidly  our  methods  of  treatment  are  changing  and  will 
continue  to  change  in  the  years  to  come.  In  a  short  time  the  offices  of 
physicians  will  be  filled  with  people  who  come  to  consult  them  with  refer- 
ence to  the  state  of  their  health  rather  than  wait  until  sick.  They  will 
Avant  to  know  if  they  are  up  to  their  own  normal  and  if  their  resistance  is 
such  that  they  will  be  able  to  Avithstand  the  invasion  of  infecting 
organisms  and  the  strain  incident  to  the  stress  of  life.  In  other 
words,  we  have  entered  the  stage  of  prevention  and  it  marks  a  new 
era  in  the  progress  of  scientific  medicine.  The  subject  and  contents 
of  this  paper  are  so  elementary  that  it  seems  like  wasted  energy, 
were  it  not  somewhat  doubtful  that  enough  is  said  about  the  preven- 
tion of  cancer  of  the  cervix.  It  would  seem  that  it  is  the  duty  of 
the  members  of  this  organization  to  teach  more  actively  both  the 
public  and  plwsician  what  they  know  about  the  prevention  rather 
than  continue  to  stress  the  symptoms.  While  the  early  symptoms  are 
important,  yet  how  seldom  are  we  consulted  at  the  time  when  the 
patient  can  be  saved  by  any  known  method  of  treatment.  In  teach- 
ing prevention,  we  will  educate  the  public  to  the  necessity  for  heed- 
ing the  earl^y  signs. 

One  of  the  most  gratifying  things  in  medicine  is  the  wonderful 
progress  made  during  the  last  twenty-five  years  in  the  prevention  of 
disease  and  reduction  of  mortality.  It  is  rather  remarkable  that 
while  there  is  a  steady  reduction  in  the  mortality  of  tuberculosis, 
there  has  been  a  corresponding  increase  in  cancer.  The  reduction  in 
the  mortality  of  tuberculosis  and  many  other  diseases  had  been  due 
largely  to  preventive  measures  and  to  a  more  intelligent  appreciation 
by  both  the  public  and  the  profession  of  the  underlying  causes.  Be- 
cause no  definite  cause  has  been  assigned  to  cancer  and  because  of 
its  frightful  mortality,  we  have  been  somewhat  slow  as  a  profession 
in  asking  the  public  to  share  with  us  the  responsibility  of  more  active 
measures  in  its  prevention.  AVe  hesitate  to  mention  the  word  cancer 
to  our  patients  for  it  carries  terror  equal  to  that  of  the  electric  chair. 
It  would  seem  that  the  time  lias  arrived  that  we  should  take  our 
patients  into  our  confidence  and  tell  them  all  Ave  IcnoAV  about  this 
dread  disease.    Before  doing  this,  hoAvever,  the  profession  itself  must 
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appreciate  a   few   important   principles   in   the   consideration   of   this 
subject. 

It  seems  apparent  that  in  injuries  and  irritations  we  have  causes 
which  promote  the  formation  of  malignant  growths,  but  after  all 
is  said,  there  is  a  gulf  between  the  cells  of  normal  tissue  and  the 
cells  of  tumors  which  remains  hidden  and  unexplained.  The  absence 
of  any  explanation  should  not  blind  us  to  the  existence  of  certain 
clinical  facts  that  are  of  great  importance  in  a  very  practical  way. 
Virchow  believed  that  irritation  was  an  important  factor  in  the  eti- 
ology of  cancer,   but   it  remained  for  Fibiger  to  produce  carcinoma 


Fig.  1. — P-1699-14.  This  figure  illustrates  the  effect  of  the  closure  of  the  duct  of  a  cer- 
vical gland  by  an  overgrowth  of  squamous  epithelium,  the  result  being  a  retention  cyst  or 
Nabothian  follicle.  These  cysts  probably  have  no  direct  connection  with  carcinomatous  change 
but    serve   as   sources   of   chronic    irritation    and   are   associated   with    chronic   cervicitis. 

in  the  stomach  and  esophagus  of  rats  by  infecting  them  with 
spiroptera,  the  cause  of  the  malignant  change  being  irritation  of  the 
mucous  membrane  by  the  parasite.  Yamagiwa  after  several  years  of 
experimental  work  on  this  subject  concluded  "that  repetition  or  con- 
tinuation of  chronic  irritation  may  cause  a  precancerous  alteration 
in  epithelium  j^reviously  normal;  if  tlie  irritation  continues  its  action, 
carcinoma  may  be  the  outcome  even  though  no  specific  agent  has  been 
interpolated."  In  a  series  of  experiments  carried  on  over  a  period 
of  four  years  by  Yamagiwa  and  Ichikawa  in  the  production  of  car- 
cinoma, painting  with  coal  tar  was  found  to  be  most  effective.     They 
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were  able  by  repeated  applications  of  coal  tar  to  the  ear  of  rabbits 
over  a  period  of  from  thirty  to  three  hundred  and  sixty  days  to  pro- 
duce new  groAvths,  Avhich  under  the  microscope  showed  carcinoma 
in  its  earliest  stage.  Certain  of  the  growths  continued  to  increase  in 
dimension  until  they  imitated  even  macrbscopically  the  carcinomata 
of  man.  Cases  of  metastasis  were  demonstrated.  Thej-  were  able  to 
produce  eight  cases  of  carcinoma  in  its  earliest  stage,  sixteen  in  an 
early  stage  and  seven  complete  carcinoma.  The  carcinomatous 
change  was  discovered  between  the  fifty-fifth  and  three  hundred  and 
sixtieth  day.     In  most  cases  it  was  found  after  the  one  hundred  and 
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Fig.  2. — P-1699-14.  The  arrow  in  this  figure  points  to  a  cervical  gland  which  is  lined 
with  squamous  epithelium  instead  of  the  normal  columnar  type.  The  gland  probably  rup- 
tured and  became  relined  by  an  extension  from  the  surface  epithelium.  Bits  of  epithelium 
cut  off  in  this  way  have  been  shown  to  be  more  or  less  directly  associated  with  carcinomatous 
changes  and  are  similar  to  the  epithelial  displacements  in  the  pylorus  of  the  stomach  on 
which  so  much  stress  has  been  placed  at  the  Mayo  clinic.  Other  retention  cysts  with  acute 
inflammatorv   exudate   about   them   are   seen    in    the   section. 


fiftieth  day.  They  concluded  that  the  continuation  of  cliroiiic  irritation 
may  cause  a  precancerous  condition  in  epithelium  previoush'  normal. 
In  general  we  are  concerned  with  two  factors,  a  predisposing  cause 
and  an  exciting  one.  It  is  evident  that  the  study  must  begin  in  the 
individual  living  cell  and  it  seems  probable  that  the  predisposing 
cause  is  a  chemical  one,  because  tissue  does  not  react  the  same  to 
all  forms  of  irritants.  This  has  been  proved  in  the  study  of  occupa- 
tional cancer.     For  instance  among  workers  exposed  to  soot,  which 
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is  less  irritatiiLg  when  compared  to  tar,  coal  dust,  gas  tar,  pitch  or 
blast  furnace  pitch,  we  find  tlie  greatest  cancer  incidence.  Cancer  is 
more  frequent  in  organs  exposed  to  fluids  undergoing  bacterial  de- 
composition with  its  consequent  chemical  change,  such  as  the  stomach, 
rectum  and  cervix.  The  constant  bathing  of  a  chronic  erosion  of  the 
cervix  with  the  accompanying  inflammation  in  a  purulent  acid  secre- 
tion must  be  an  important  factor  in  the  cause  of  malignancy.  The 
period  of  time  over  whicli  this  may  occur  is  especially  important 
and  should  be  given  due  consideration. 

We  must  acknowledge  that  we  do  not  know  the  exact  cause  of  this 


Fig.  3. — P-1788-14.  This  figure  illustrates  a  displacement  of  squamous  epithelium  upward 
into  the  cervical  canal  and  the  extension  of  the  epithelial  tissue  over  the  mouth  of  the  gland 
resulting  in  cystic  distention  and  chronic  inflammation.  This  epithelial  mass,  while  irregular 
and  thick,  is,  to  all  appearances,  nonmalignant.  Such  processes  of  squamous  epithelium  which 
e.Ktend  upward  into  the  cervical  canal  represent  the  opposite  of  the  condition  known  as 
the  erosion  of  the  cervix  which  consists  in  a  displacement  of  columnar  epithelium  downward 
onto   the   external   surface. 


peculiar  change  in  tissue.  We  know  that  for  some  reason,  the  growth 
we  call  cancer,  is  a  proliferation  of  cells  previously  normal,  which 
increase  in  number  until  a  mass  is  formed  which  attracts  attention 
as  a  result  of  the  changed  condition  of  the  normal  structures.  This 
does  not  occur  in  a  day  or  month,  but  clinical  experience  teaches 
that  it  is  a  slow  growth  and  that  it  probably  has  its  origin  in  a  single 
cell  which  has  renounced  its  allegiance  to  the  normal  body  control. 
How  long  the  cause  may  have  existed  before  the  onset  of  malignancy 
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is  unknown.  We  do  not  know  whether  certain  systemic  changes  may 
predispose,  or  w^iether  it  is  entirely  local.  If  we  have  learned  any- 
thing about  the  cause  which  is  in  any  way  helpful,  it  must  be  that 
constant  irritation  with  its  attendant  inflammation  plays  a  most  im- 
portant part  in  its  development.  The  fact  that  it  occurs  almost  al- 
ways in  tissue  that  is  located  in  the  body  where  there  is  more  or 
less  constant  friction  or  irritation  from  the  normal  performance  of 
function  seems  sufficient  proof  that  this  factor  plays  a  most  impor- 
tant part.     This  is  suffieientl}^  appreciated  by  all,  so  that  farther  dis- 


Fig.  4. — S-21-736.  This  figure  illustrates  the  overproduction  of  squamous  epithelium  which 
has  taken  place  in  the  repair  of  an  actual  cervical  ulcer.  There  _  is  no  definite  basement 
membrane  present.  The  epithelial  tissues  have  extended  for  a  distance  of  two  or  three 
times  further  into  the  stroma  of  the  cervix  than  happens  under  normal  conditions,  and  present 
a  ragged  and  irregular  border.  The  cells  are  more  or  less  atypical  and  the  condition  is 
definitely   a   precancerous    one. 


cussion  upon  this  point  is  unnecessary.  AVe  can  seldom  anticipate 
when  the  cells  may  rebel,  and  a  mutiny  ensue  with  the  result  of 
malignant  change  but,  if  on  the  alert,  we  can  see  that  the  patient's 
general  health  is  up  to  the  normal  and  that  all  points  subject  to 
local  irritation  are  kept  free  from  inflammatory  change.  If  this  is 
true  in  other  organs,  then  it  must  Ije  equally  true  in  tlie  cervix.  Our 
results  so  far  as  treatment  is  concerned  in  cancer  of  the  cervix  are 
very  poor.  Unless  discovered  and  operated  upon  very  early  in  the 
course  of  the  disease  the  outlook  is  grave,  and  even  then  the  operation 
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is  accompanied  by  a  considerable  primary  mortality,  if  radically 
performed.  We  may  continue  to  emphasize  the  necessity  for  early 
diagnosis,  but  unless  we  are  able  in  some  way  to  prevent  or  anticipate 
the  diseased  change,  we  will  be  usually  too  late.  It  is  true  that  many 
women  do  not  consult  a  physician  until  the  disease  is  well  advanced, 
but  practitioners  are  very  slow  in  the  serious  consideration  of  symp- 
toms almost  pathognomonic  of  cancer  of  the  uterus. 

Just  as  we  remove  warts  or  moles  or  pull  a  tooth  with  sharp  edges 
or  excise  an  ulcer  of  the  stomach  to  prevent  the  development  of 
cancer,  so  we  must  learn  to  treat  the  cervix  in  all  women  approach- 


Fig.  5. — P-80-12.  This  figure  shows  the  point  of  change  between  the  stratified  squamous 
epithelium  and  the  columnar  epithelium  of  the  cervix.  In  this  instance  the  squamous  epithelium 
has  undergone  an  atypical  hyperplasia,  is  penetrating  deeply  into  the  stroma,  is  free  from  base- 
ment membrane  and  shows  definite  early  malignancy.  It  is  associated  with  chronic  endo- 
cervicitis   and   hyperplastic   and  cystic   cervical   glands. 

ing  the  age  of  forty.  This  is  true,  of  course,  more  especially  of  the 
woman  who  has  borne  children.  It  is  remarkable  how  seldom  we 
find  a  healthy  cervix  in  women  who  have  given  birth  to  one  or  more 
children.  There  is  always  chronic  inflammation  present  where  there 
is  erosion  and  cyst  formation  incident  to  this  process.  It  is  quite 
likely  that  scar  tissue  in  old  lacerations  is  of  little  importance  without 
the  inclusion  of  the  above  mentioned  conditions.  So  frequently  do 
we  find  the  cervix  filled  with  cysts  which  are  really  due  to  a  replace- 
ment of  the  epithelium.    If  we  consider  what  happens  in  the  healing 
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of  an  erosion  it  is  perfectly  eas}-  to  understand  how  the  cervix  be- 
comes filled  with  these  small  cysts  which  cause  a  certain  amount  of 
irritation. 

Erosion  used  to  be  called  an  ulcer,  that  is  a  loss  of  tissue,  but  on 
the  contrary  in  erosion  there  is  an  increase  of  tissue  and  the  condition 
should  really  be  described  as  a  sessile  adenoma.  The  vaginal  portion 
of  the  cervix  is  normally  covered  over  with  many  layers  of  a  squa- 
mous epithelium  continuous  with  that  of  the  vagina  and  at  or  about 
the  OS  externum  the  epithelium  suddenly  becomes  cubical  and  is  in 
fact  the  columnar  glandular  epithelium  which  lines  the  cervix  and 
the  body  of  the  uterus  and  which  consists  of  a  single  layer  of  tall  cells. 


Fig.  6. — P-124-12.  This  fig-ure  illustrates  an  early  squamous  cell  carcinoma  of  the  cervix 
with  hyperplasia  of  the  epithelial  layer  and  penetration  into  the  stroma.  At  several  points, 
epithelial   masses   are   found   extending  into   the   lumina  of  the   glands. 


These  cells  are  continuous  with  the  glands  of  the  cervix  which  are 
numerous  and  which  are  also  lined  with  a  single  layer  of  columnar 
epithelium.  The  glands  of  the  cervix  are  more  complicated  and  larger 
than  the  glands  of  the  uterus.  In  fact  the  cervix  is  itself  a  gland  and 
is  a  structure  quite  apart  from  the  body  of  the  uterus.  It  is  in  con- 
nection with  these  glands  or  at  all  events  with  the  columnar  glandu- 
lar epithelium  lining  of  the  cervical  canal  that  our  interest  lies  in  the 
pathology  of  erosion.  This  red  patch  which  is  so  typical  in  its  appear- 
ance is  due  to  an  overgrowth  and  hypertrophy  of  the  columnar  cells 
lining  the  cervical  canal  which  spread  over  and  grow  through  the 


R.    R.    HUGGIXS 


263 


squamous  epithelium  which  normally  covers  the  vaginal  portion  of 
the  cervix.  This  bright  red  area  then  is  not  due  to  any  destruction 
of  tissue  but  simply  to  a  replacement  of  deep  columnar  cells  over  a 
wider  area  than  normal.  The  bright  red  color  is  due  to  the  fact  that 
the  surface  is  covered  by  only  a  single  layer  of  cells  allowing  the 
bright  color  of  the  underlying  blood  vessels  to  show  through.  If  a 
return  to  the  normal  occurs  it  comes  from  a  recovering  of  this  surface 
by  the  normal  squamous  cells  of  the  vaginal  mucous  membrane.  When 
this  happens  these  deep  cells,  glandular  in  type,  become  buried  and 
covered  over.     Their  natural  function  being  to  secrete,  it  is  easv  to 
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Fig.  7. — P-23S9-15.  This  figure  illustrates  an  adenomatous  polyp  of  the  cervix  associated 
with  severe  chronic  inflammation.  There  is  no  evidence  of  malignancy  in  this  section,  but 
the  rather  rare  condition  of  adenocarcinoma  of  the  cervix  occasionally  starts  in  this  type  of 
growth. 

account  for  the  formation  of  cysts.  Masses  of  these  little  mucous 
cysts  may  occupy  the  surface  of  an  erosion  or  extend  deeply  into  the 
tissue  of  the  cervix.  The  marked  tenderness  so  often  present  in  this 
condition  indicates  the  presence  of  inflammator}'  change. 

The  presence  of  these  cysts  scattered  throughout  the  cervix  is  com- 
mon and  the  extent  is  often  not  appreciated  until  amputation  or  inci- 
sion reveals  their  presence. 

Every  woman  who  has  borne  children  and  Avho  has  reached  the  age 
of  forty  should  be  examined  and  if  disease  of  the  cervix  is  found  it 
should  be  treated.     This  treatment  may  be  palliative  but   often   it 
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should  consist  in  the  removal  of  the  diseased  tissue.  We  must  re- 
member that  cancer  starts  in  a  small  way,  perhaps  in  one  single  cell. 
That  while  a  cervix  may  present  but  slight  evidence  of  disease,  this 
may  be  sufficient  in  the  presence  of  susceptibility  and  an  acid  medium 
to  cause  cancer.  It  is  important  that  every  practitioner  acquaint  him- 
self with  what  a  normal  cervix  is,  so  that  he  may  appreciate  the  devi- 
ations from  the  normal  and  cure  the  cancer  before  it  starts,  because 
there  is  no  doubt  that  this  is  our  only  means  of  dealing  with  this  hor- 
rible disease  at  the  present  time. 

Sixteen  years  ago  I  read  a  paper  on  this  subject  and  reported  four 
cases  where  cancer  of  the  cervix  developed  in  patients  who  had  been 
under  my  care  before  its  onset,  and  where  previous  examination  had 
been  made  showing  marked  pathologic  change  in  the  tissues  of  the  cer- 
vix, chronic  in  character,  which  undoubtedly  predisposed  to  and  pre- 
ceded the  malignant  change.  There  has  been  no  change  in  our  ideas 
and  all  the  evidence  which  has  accumulated  points  to  the  following 
facts  which  were  enumerated  at  that  time. 

First:     That  the  cancer  begins  as  a  benign  growth. 

Second:  That  there  is  a  true  precancerous  stage  in  which  removal 
is  a  sure  means  of  relief. 

Third:     That  the  disease  is  absolutely  local  in  its  beginning. 

Fourth:  That  there  is  a  varying  degree  of  malignancy,  some 
growths  tending  to  return  more  readily  than  others. 

Fifth :  That  as  a  rule  tissues  are  more  susceptible  to  its  develop- 
ment at  the  age  where  atrophy  and  degeneration  take  the  place  of 
the  building-up  processes. 

Sixth:  That  it  is  prone  to  develop  in  an  acid  medium  such  as  the 
stomach  or  vagina. 

I  desire  to  acknowledge  my  appreciation  to  Dr.  S.  R.  Ilaythorn  and 
Dr.  H.  H.  Permar  for  their  help  in  preparation  of  the  illustrations. 


CONDENSED  REPORT   OF   THE   WORK   OF   THE   AMERICAN 

SOCIETY    FOR    THE    CONTROL    OF    CANCER 

SINCE  ITS  ORGANIZATION 

By  Dr.  Howard  C.  Taylor 

Netv    YorJ:    CUy 

The  organization  grew  out  of  a  report  by  a  special  committee  of  the  American 
Gynecological  Society  made  in  Washington  at  the  Triennial  Congress  of  American 
Physicians  and  Surgeons  in  1913.  Delegates  were  appointed  at  that  time  (of  whom 
I  was  one)   to  represent  the  American  Gynecological  Society. 

There  is  no  need  to  dwell  upon  the  necessity  for  such  a  society.  There  are  still 
thousands  of  people  in  this  country  who  have  no  exact  information  concerning  the 
simplest  signs  of  cancer;  and  it  is  therefore  essential,  if  a  total  of  90,000  deaths 
a  year  is  to  be  cut  down,  that  some  such  organization  for  pulilic  propaganda  exert 
itself,  to  the  fullest,  in  acquainting  the  people  with  the  vital  facts  regarding  cancer 
and  persuading  them  to  undergo  examination  and  treatment  while  the  disease  is 
still  in  an  early  stage. 

The  Society  also  undertakes  to  bring  additional  knowledge  concerning  the  diag- 
nosis and  treatment  of  cancer  to  members  of  the  medical  profession  at  large.  In 
this  connection  a  very  significant  and  important  fact  is  being  noticed.  Experience, 
in  the  localities  in  which  our  campaign  of  education  has  lieen  most  active,  already 
makes  it  evident  that  the  day  is  not  far  distant  when  the  general  practitioner  Avho 
fails  at  the  tirst  visit,  to  take  cases  which  in  any  degree  suggest  potential  cancer 
with  the  utmost  seriousness,  or  who  fails  in  the  internal  cases,  to  suggest  an  im- 
mediate, modern  physical  examination,  will  find  himself  looked  upon  by  even  his 
own  patients  as  incompetent  and  unwortliy  of  their  confidence  or  patronage.  The 
education  of  the  whole  profession  to  the  fact  that  the  sul)mission  of  incipient  malig- 
nant disease  to  the  test  of  time  and  development  deprives  the  patient  of  his  chance 
of  life,  and  that  no  time  should  be  lost  before  providing  the  most  complete  and 
expert  physical  examination,  is  as  important  to  the  profession  as  it  is  to  the  public. 

The  Society  started  active  work  on  January  1,  1914.  Under  the  tireless  and  tact- 
ful direction  of  Dr.  Clement  Cleveland  as  Chairman  of  the  Executive  Committee,  it 
began  to  publish  and  distribute  authoritative  literature,  and  to  organize  large  mass 
meetings  for  the  pulilic  in  about  a  dozen  of  the  largest  cities.  As  a  result, 
very  active  state  and  local  committees  were  formed.  Since  then  over  1,800  i^ersons 
have  been  enrolled  as  members  of  the  Society.  The  extent  of  this  work  and  the  rec- 
ognition of  its  value  was  constantly  enlarging  until  it  was  obliged  to  mark  time 
during  the  war  period.  When  the  active  professional  men  finally  returned  to  peace 
time  pursuits  it  was  soon  found  that  the  demand  for  the  information  and  service 
which  this  little  Society  and  its  representatives  were  specially  equipped  to  supply, 
was  more  widespread  than  ever,  and  under  the  stimulating  Presidency  of  Dr.  Charles 
A.  Powers  of  Denver,  an  extension  of  the  Field  Organization  was  effected. 

Through  this  agency  each  state  now  has  its  activities  led  by  a  prominent  physi- 
cian or  surgeon,  it  being  felt  that  only  by  the  closest  alliance  between  the  Society 
and  the  medical  j^rofession  could  tlic  Ix'st   results  be  hoped  for. 

The  confidence  of  the  profession  in  the  work  of  the  Cancer  Society  is  most  en- 
couraging, and  indicates  that  its  efforts  are  considered  constructive  and  helpful  in 
allaying  fear  and  inspiring  hope  among  cancer  sufferers,  as  well  as  in  bringing  the 
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known  facts  concerning  cancer  to  the  attention  of  the  public.  The  publications  of 
the  Society  are  a  fair  index  of  the  care  and  thought  as  well  as  the  energy  which  is 
being  expended  by  the  active  members  of  the  Board  of  Directors.  I  mention  spe- 
cially the  Handbook  for  Physicians  and  the  Handbook  for  the  Lay  Eeader,  each 
prepared  by  a  committee  specially  appointed  for  the  purpose. 

The  success  of  the  National  Cancer  Week  conducted  by  the  Society  in  cooperation 
with  the  country's  official  and  nonofficial  health  agencies  last  fall,  is  perhaps  the 
truest  measure  of  the  cumulative  effects  of  the  Society's  organization  and  educa- 
tional program  up-to-date.  One  of  the  most  noteworthy  features  of  the  campaign 
was  the  almost  universal  cooperation  of  the  medical  profession.  The  reports  since 
received  by  the  Society  frona  all  over  the  country  prove  that  many  hundreds  of 
people  received  information  which  resulted  in  sending  them  to  their  doctors  for 
consultation  and  advice. 

Detailed  reports  from  twenty-eight  states  show  that  during  tliis  remarkable 
week's  activities  over  2,500  lectures  were  given  before  more  than  600,000  persons, 
and  that  several  hundred  thousand  more  received  the  message  by  short  addresses  in 
churches,  lodges  and  theatres.  Upwards  of  5,000,000  pieces  of  literature  were  disr 
tributed  and  through  these  taken  together  with  the  display  posters,  lantern  slides 
in  moving  picture  houses  and  the  enormous  newspaper  and  magazine  publicity,  it  is 
conservatively  estimated  that  no  less  than  10,000,000  persons  rct-eived  the  simple 
facts  of  cancer  control  either  directly  or  indirectly  during  that  remarkable  activity 
of  seven  days'  duration. 

While  the  cancer  week  campaign  was  purely  educational  and  was  as  a  matter  of 
principle,  separated  from  any  attempt  to  raise  funds,  it  indirectly  redounded  to  the 
Society's  financial  advantage.  Since  then  two  notable  gi-ants  have  been  made  to  the 
Cancer  Society, — one  a  memorial  endowment  of  $50,000  from  the  Lasker  family  in 
New  York,  the  income  to  be  spent  for  educational  material;  and  the  other,  a  special 
appropriation  from  the  Commonwealth  Fund  of  New  York  City  amounting  to  $26,- 
750  to  establish  a  Field  Service.  Tliis  -nail  make  it  possible  to  greatly  extend  the 
Society's  usefulness.  Not  only  will  it  provide  for  the  employment  of  a  travelling 
Field  Organizer  to  assist  the  various  states  and  local  committees  with  their  work; 
but  will  also  enable  the  Society  to  prepare  and  distribute  far  more  educational  ma- 
terial, and  to  carry  on  a  wider  and  more  continuous  publicity  campaign. 

This,  in  a  veiy  brief  way,  summarizes  the  progress  made  by  the  American  Society 
for  the  Control  of  Cancer  since  the  American  Gynecological  Society  helped  to  launch 
it  in  1913.  It  enjoys  a  well  merited  position  among  the  other  nonofficial  health 
agencies. 

DISCUSSION 

DR.  HENRY  C.  COE,  New  York  City. — Dr.  Taylor  is  to  be  congratulated  on  his 
excellent  report. 

When  I  was  President  of  the  Society  and  Dr.  Broun  Secretary,  nine  years  ago, 
we  lield  a  meeting  in  New  York  at  which  several  Imsiness  men  were  present.  No- 
thing definite  was  decided  upon.  When  I  said  that  I  was  going  to  Washington  to 
present  the  question  of  cancer  at  the  Medical  Congress  and  wished  to  know  if  any 
one  would  underwrite  it,  one  business  man  said  he  would  do  so  for  five  thousand 
dollars,  and  it  was  done. 

Dr.  Charles  A.  Powers  was  President  of  the  American  Surgical  Association  that 
year  and  promptly  cooperated  with  me  in  launching  the  campaign  which,  under  his 
leadership,  has  assumed  nation-wide  activity.  The  trouble  we  have  had  with  the 
general  public  is  the  same  I  had  when  I  was  recruiting  men  for  the  Medical  Re- 
serve Corps — apathy.  We  must  begin  with  our  students.  I  have  been  a  medical 
teacher  for  thirty-five  years;   you  are  all  medical  teachers.     If  there  is  one  thing 
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that  gives  me  satisfaction  it  is  to  have  students  wliom  I  taught  ten  to  twenty  years 
ago  say  to  me  that  the  one  thing  which  I  hammered  into  their  heads  was  to  regard 
every  lump  in  the  breast  with  suspicion  and  to  keep  it  under  observation;  also  to 
consider  every  case  of  irregular  hemorrhage,  especially  at,  or  after,  the  menopause, 
as  possibly  one  of  cancer,  and  to  explore  the  uterine  cavity  in  every  doubtful  case. 

It  is  the  early  treatment  of  cancer  which  is  successful. 

Another  thing  which  wc  are  up  against  is  the  use  of  the  x-ray  and  radium  by 
those  who  are  not  experts.  I  believe  men  should  be  experts  in  the  use  of  radium 
and  x-ray  the  same  as  in  endoscopy,  or  any  other  specialty  requiring  superior  skill 
and  experience.  The  occasional  operator,  as  well  as  the  untrained  radiologist,  is 
the  one  who  is  responsible  for  the  discouraging  statistics  of  malignant  disease. 


MIDWIFERY  IN  INDIA* 
By  Kedarnath  Das,  M.D. 

Calcutta,  India 

THE  origin  of  the  ancient  medical  literature  of  India  can  be  traced  to 
Ayurveda,  the  date  of  which  is  supposed  to  be  about  1500  B.C.  The 
most  reno"\vned  representatives  of  this  literary  monument  are  the  ancient 
trio — Charaka,  Susruta  and  Bagbhata.  Charaka  probably  lived  about 
the  commencement  of  the  Christian  era,  Susruta  during  the  fifth  and 
Bagbhata,  not  later  than  the  seventh  century,  A.D.  In  tracing  the 
progress  of  medicine,  it  is  necessary  to  observe  that  human  nature  ex- 
hibits a  general  resemblance  among  all  nations  which,  however  erroneous, 
must  be  acknowledged  to  have  some  foundation  on  facts.  In  spite  of 
the  supposed  exclusiveness  of  Egyptian  culture,  there  appears  to  be  an 
undoubted  spasmodic  fecundation  from  Hindustan.  It  is  an  interesting 
fact  that  the  ancient  civilized  races — Egyptians  and  Hindus — endowed 
the  art  of  healing  with  a  supernatural  origin  and  brought  a  number 
of  deities  in  close  relationship  with  medicine.  Among  others,  the 
Egyptians  worshiped  Bubastis,  the  goddess  with  a  cat's  head  as  the 
tutelary  deity  of  procreation  and  childbirth,  while  the  Hindus  worship 
Sasti,  the  feline  goddess  of  maternity  and  the  protectress  of  children, 
who  rides  on  a  cat.  The  ancient  Sanskrit  literature,  however,  enables 
us  not  only  to  trace  the  development  of  midwifery  in  India  from  its 
primeval  origin  in  empiricism  and  theurgy  to  its-  height  as  a  fairly 
completed,  though  empirical,  system  of  learning,  but  also  to  show  the 
determining  influence  which  the  East  exercised  on  the  trend  of  medical 
thought  of  Greece. 

I  shall  now  make  a  few  observations  on  the  salient  points  on  the  sub- 
ject of  midwifery,  which  can  be  gathered  from  the  writings  of  ancient 
Hindu  physicians.  I  might  tell  you  that  there  was  no  separate  or 
special  treatise  on  midwifery  but  scattered  references  to  obstetric  sub- 
jects could  be  found  in  the  medical  works.  Of  the  ancient  trio,  Susruta 
is  characterized  by  a  fuller  consideration  of  surgery  and  difficult  labors. 
It  is  noteworthy  that  in  their  surgical  technic,  the  Hindus  were  dis- 
tinguished above  all  their  brethren  of  the'  neighboring  oriental  coun- 
tries. This  superiority  was  due  to  their  scrupulous  cleanliness  and 
the  minute  attention  which  they  paid  to  details. 

The  anatomical  descriptions  of  the  pelvis  and  female  organs  of  gen- 
eration are  far  from  accurate  and  often  fantastic,  drawn  from  im- 
agination, rather  than  from  observation.  The  same  remark  applies  to 
their  knowledge  of  the  physiology  of  reproduction  but  the  clinical  ob- 
servations regarding  the  age  of  onset  of  menstruation,  the  nubile  age 
and  the  most  favorable  time  for  conception,  are  worthy  of  note.  The 
menarche  is  said  to  occur  at  twelve,  which  I  may  point  out,  corre- 
sponds to  the  observations  made  by  me  and  published  in  Davidson's 
Hygiene  and  Diseases  of  Watm  Climates,  in  1893.  These  were  under- 
taken to  ascertain  the  infinence  of  climate  on  menstruation.  I  may 
also  remark,  that  the  practice  of  early  marriage,  wliicli  was  in  vogue  in 
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Bengal,  but  which  is  gradually  dying  out,  was  not  sanctioned  by  an- 
cient medical  writers  but  was  brought  about  by  social  customs.  Maternal 
impression  on  the  fetus  is  pointedly  referred  to.  The  hygiene  of  men- 
struation receives  adequate  treatment. 

THE  GROWTH  AND  DEVELOPMENT  OF  THE  EMBRYO 

This  subject  was  studied  in  great  detail,  but  here,  too,  imagination 
played  a  great  part.  The  question  of  controlling  the  sex  of  the  child 
is  discussed  at  great  length  and  detailed  directions  are  given  as  to  the 
proper  time  of  sexual  conjugation,  diet,  dress  and  mental  conditions, 
if  a  male  offspring  is  desired. 

The  Signs  and  Symptoms  of  Pregnancy. — The  following  only  are  men- 
tioned :  pigmentation  of  areola  of  the  breast,  hypertrichiasis,  salivation, 
sickness  and  vomiting.  In  addition  to  these,  weakness  and  heaviness 
of  eyelids  are  mentioned.  Regarding  differential  diagnosis  of  preg- 
nancy, it  is  pointed  out  that  there  is  a  kind  of  gulma  (tumor)  which 
simulates  pregnancy.  If  after  ten  months  of  a  supposed  pregnancy  a 
child  is  not  delivered,  the  condition  must  be  considered  abnormal  and 
suitable  treatment  should  be  adopted. 

Hygiene  and  Management  of  Pregnancy. — Coitus  during  pregnancy 
is  interdicted.  Rest  and  quiet  with  a  free  and  easy  life  were  enjoined. 
The  whims  and  caprices  of  the  mother  should  be  satisfied ;  otherwise 
the  child  wall  be  born  with  some  defect  or  deformity.  Details  of  diet 
in  the  various  months  are  given. 

Duration  of  Pregnancy. — Nine  calendar  months  seem  necessary  for 
the  perfection  of  the  fetus;  that  is  39  weeks  or  273  days  from  concep- 
tion.   The  Hindu  sastras  allow  10  calendar  months  or  300  days. 

Abortion. — This  subject  is  treated  with  great  detail,  especially  with 
reference  to  its  therapy,  both  preventive  and  curative.  A  large 
number  of  drugs  have  been  recommended.  There  is  a  clear  refer- 
ence to  cases  of  missed  abortion,  in  which  exercise  is  recommended, 
evidently  with  a  view  to  expedite  the  expulsion  of  the  fetus.  There  is 
also  a  mention  of  the  removal  of  the  fruit  of  conception  by  the  influence 
of  devils.  An  elaborate  list  of  diets  in  different  months  is  given  so  as 
to  prevent  abortion.  A  distinction  is  made  between  abortion  in  the 
first  four  months  and  abortion  after  that  period. 

Diseases  of  Pregnancy — are  very  meagerly  dealt  with.  A  form  of 
nervous  disease,  complicated  with  convulsions  is  described.  This  is  said 
to  have  been  uniformly  fatal,  perhaps  tetanus. 

Diseases  and  Ah  normalities  of  the  Fetus. — The  only  thing  mentioned 
regarding  their  causation  is  the  influence  of  disease  in  parents. 

Abdominal  inspection  as  a  diagnostic  method  during  pregnancy  was 
evidently  in  use.  It  is  said  that  twins  are  known  by  a  depression  along 
the  centre  of  the  abdomen. 

LABOR 

Preparation  for  Labor. — The  description  of  the  lying-in  chamber  is 
given  very  minutely  indeed.  The  directions  laid  down  are  undoubtedly 
rational  and  hygienic.  They  show^  that  preventive  midwdfery  made 
great  progress  and  successfully  too.  A  comparison  of  the  descriptions 
as  given  by  ancient  writers  with  those  of  the  modern  physicians  tend  to 
show  how  custom  and  usage  have  rendered  the  management  of  labor  in 
some  of  the  Hindu  houses  of  today  positively  dangerous. 
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The  Fetus  in  TJtero. — AVith  regard  to  the  presentation,  position  or  lie 
of  the  fetus,  the  ancient  had.  absolutely  no  knowledge.  It  is  merely 
mentioned  that  the  fetus  lies  in  the  uterus  bent  on  itself  with  its  hands 
and  feet  flexed. 

Physiology  of  Labor. — Knowledge  under  this  heading  was  absolutely 
nil.  The  explanation  of  the  method  of  expulsion  of  the  child  was  gro- 
tesque. 

Management  of  Labor. — The  signs  of  the  approach  of  labor  are  given 
fairly  accurately.  During  labor,  patient  lies  on  her  back  with  high 
pillows  under  her  head,  thighs  separated  and  legs  bent.  Four  old 
experienced  women  attend ;  some  directions  are  given  for  their  guidance, 
but  there  is  nothing  to  show  that  an}'  attention  was  given  to  the  care 
of  the  perineum.  It  is  mentioned  that  "should  the  child  advance 
crooked  it  is  to  be  turned  straight  by  manual  assistance."  I  cannot 
explain  to  what  it  refers.  To  expedite  the  expulsion  of  the  placenta, 
various  methods  (some  disgusting)  were  adopted  to  induce  vomiting. 

Management  of  Puerperium. — The  directions  given  are  far  from  satis- 
factory, as  they  are  based  on  an  erroneous  conception  of  the  normal 
physiological  course  of  the  puerperium. 

Multiple  Pregnancy. — Nothing  was  known  as  regards  its  causation 
beyond  the  mistaken  idea  of  deranged  air. 

Belayed  Lahor. — Drugs  for  promoting  the  expulsion  of  the  fetus  were 
not  known.  Fumigations,  charms  and  sometimes  manipulations  were 
employed  to  expedite  delivery. 

Preternatural  Lahor. — There  is  no  attempt  at  cla.ssification,  but  sev- 
eral conditions  which  produce  dystocia  and  require  artificial  aid,  are 
described.  Susruta  describes  eight  abnormal  presentations,  of  which 
one,  (both  lower  extremities),  does  not  require  any  assistance,  five 
require  assistance  with  the  hands  alone  (some  kind  of  version  or  extrac- 
tion) and  two  instrumental  interference  (i.  e.,  embryotomy).  Destruc- 
tive operations  on  a  living  child  are  not  recommended. 

Of  other  complications,  unconsciousness  and  nervou.s  diseases  are 
referred  to,  which  are  said  to  be  always  dangerous.  Perhaps  eclampsia 
is  mentioned.  Contraction  or  any  disease  of  the  vagina  (?  passages), 
is  always  considered  to  produce  difficult  and  dangerous  parturition. 
Death  of  the  fetus  in  utero  connoted  great  danger  to  the  mother  and  im- 
mediate removal  of  the  child  is  recommended.  Signs  of  death  of  the 
fetus  are  described:  cessation  of  the  child's  movements  and  fetid  smell 
of  the  breath  being  mentioned.  It  is  noteworthy  that  hemorrhage,  ante- 
or  postpartum  is  not  even  touched  upon. 

Obstetric  Operations. — Postmortem  cesarean  section  is  mentioned. 
Perforation  of  the  head,  followed  by  cranioclasm  and  extraction  of  the 
fetus  by  hooks  is  described.  Evisceration  is  recommended  for  swelling 
of  the  fetal  abdomen.  In  impacted  breech,  division  of  the  pelvic  bones 
is  resorted  to.  The  after-treatment  of  these  cases  receives  careful  con- 
sideration. 

Obstetric  Instruments. — Only  a  few  are  described  but  the  description 
of  these  instruments  is  neither  minute  nor  precise,  as  they  are  not  il- 
lustrated by  drawings  nor  now  employed.  In  general  the  name  of  the 
instrument  was  derived  from  the  resemblance  to  certain  leaves,  etc. 
The  hand  is  considered  to  be  the  fii-st,  the  best  and  the  most  important 
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of  all  surgical  instruments.  As  some  of  the  modern  ph^'sicians  have  at- 
tempted to  show  tliat  some  of  them  resemble  modern  obstetric  instru- 
ments, a  few  remarks  will  be  made.  (1)  Mandalagra— this  is  supposed 
to  resemble  a  decapitator.  It  is  described  as  a  round  or  circular  headed 
cutting  instrument.  Wise,  in  1843,  gave  a  diagram  which  is  something 
like  that  given  by  Mukherji  after  Susruta.  Another  diagram  appears 
in  an  English  translation  of  Susruta  by  K.  Bhisagratua  in  1907  which 
has  evidently  been  modified  by  jMukherji  to  resemble  a  decapitator.  The 
description  does  not  warrant  such  assumption.  Apparently  it  is  a  sharp 
cutting  instrument  which  may  be  used  for  perforation.  Two  other 
instruments,  viz. — Bridhipatra  and  Mudrika,  are  described,  which  could 
be  used  for  similar  purposes.  (2)  Garbha-sauku  is  depicted  by  Muk- 
herji to  represent  a  blunt  hook,  but  it  is  classified  mider  sharp  instru- 
ments. Binod  Sen  illustrates  it  as  a  sharp  hook,  which  must  be  correct. 
(3)  Jujna-sanku  means  paired  sharp  hooks,  but  it  has  been  figured 
by  Binod  Sen  to  look  like  Palfyn's  "iron  hand."  Sir  Bhagbat  Sing 
Jee,  in  his  book  on  History  of  Aryan  Medicine,  hints  that  this  indicates 
the  use  of  forceps  as  a  conservative  instrument  by  the  ancient  Hindus. 
This  claim  has  not  been  established.  Perhaps  modern  Hindu  writers 
have  been  greatly  carried  away  by  their  admiration  for  ancient  Hindu 
medicine  and  in  their  zeal  imagined  that  such  instruments  represented 
modern  perfected  types. 

Retained  Placenta.— Gentle  pressure  on  each  side  of  the  abdomen 
combined  with  sJiaking  'by  a  strong  person,  seizing  her  behind,  is  the 
treatment  recommended.    Comment  is  unnecessary. 

Puerperal  Diseases. — All  diseases  produced  during  the  puerperal 
period  are  described  under  a  common  heading — Sutika  voga,  and  are 
considered  very  serious,  often  incurable.  The  descriptions  are  meagTe 
and  the  treatment  recommended  is  unsatisfactory.  Mastitis  and  mam- 
mary abscess  received  some  consideration.  (It  maj^  be  stated  here  that 
in  1908  Dr.  Pearse,  then  Medical  Officer  of  Health  of  Calcutta,  drew 
attention  to  the  incidence  of  Sutika  or  chronic  diarrhoea  with  fever, 
which  caused  a  death  rate  of  1.3  per  cent  of  the  total  number  of  reg- 
istered births  in  Hindu  and  ]Mohammedan  puerperal  women  in  Calcutta. 
It  should,  however,  be  mentioned  that  there  is  no  accurate  method  of 
registration  of  deaths,  so  that  the  cause  of  death  after  childbirth,  is  put 
down  under  a  generic  term  "Sutika,"  which  apparently  covers  a  num- 
ber of  distinct  diseases.  In  1920,  Dr.  I.  B.  Basu  of  Calcutta  made  a 
careful  study  of  fifteen  cases  of  so-called  "Sutika."  He  came  to  the 
conclusion  that  the  sjrmptoms  pointed  to  the  existence  of  anemia,  com- 
bined with  an  extensive  chronic  enterocolitis  caused  by  colon  bacillus. 
The  terminal  infection  is  due  to  tubercle  bacilli. 

Management  of  the  Infant. — Detailed  directions  are  given  with 
regard  to  this  subject.  The  selection  of  a  wet  nurse  also  receives  care- 
ful attention. 

Diseases  of  Infants.- — -Almost  all  diseases  in  infants  are  supposed  to 
be  produced  by  constipation.  Purulent  ophthalmia  is  mentioned  and  is 
believed  to  be  caused  by  bad  milk. 

From  the  above  brief  survey  of  midwifery  in  ancient  India,  one  may 
reasonably  observe  that  Indian  medicine  was  in  possession  of  an  impos- 
ing treasure  of  empirical  knowledge  and  technical  achievement.  Nat- 
urally, the  knowledge  of  anatomy,  physiology  and  pathology  was  prac- 
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tieally  nil,  but  diagnosis  was  founded  upon  carefully  collected  evidence 
of  the  senses  and  anamnesis ;  while  prognosis  was  most  fully  developed. 
In  the  treatment  of  disease,  prevention  played  an  important  part. 
Hygiene  and  diet  were  considered  as  important  as  drugs  and  other 
therapeutic  measures.  The  pharmacopia  was  a  rich  one,  consisting 
chiefly  of  substances  of  vegetable  origin,  although  no  small  number  of 
animal  and  mineral  substances  were  employed.  Surgery  constituted  the 
summit  of  attainment  of  Indian  medicine  and  Hindu  practitioners  were 
accustomed  to  perform  difficult  operations  with  boldness  and  skill. 

MIDWIFERY  IN  IXDIA  DURIXG  MOHAMMEDAX  RULE    (8tH  TO  18tH  CEXTURY) 

During  the  jMohammedan  rule  in  India,  surgery  and  obstetrics  ap- 
pear to  have  fallen  to  a  very  low  ebb.  Although  it  is  certain  that  Arabian 
physicians  were  acquainted  with  old  Hindu  authors,  the  Mohammedan 
conquerors  of  India  did  not  adopt  any  special  measures  for  spreading 
medical  science  of  the  Arabian  school  amongst  the  conquered  race  and 
we  may  safely  consider  this  period  of  1000  years  (8th  to  18th  century, 
A.D.)  as  a  period  of  stagnation  or  rather  decline.  Arabian  physicians 
left  the  care  of  obstetric  cases  to  midwives. 

MIDWIFERY   IX   IXDIA   UXDER   BRITISH   RULE 

You  are  aware  that  the  gradual- establishment  of  British  rule  in  India 
was  the  Avork  of  Anglo-Indian  surgeons  who  were  instrumental  in  se- 
curing trading  concessions  and  charters  for  the  East  India  Company, 
leading  up  to  the  establishment  of  the  three  great  centres  at  Bombay, 
Calcutta  and  Madras.  But  it  was  not  until  well  after  Clive's  victory  at 
Plassey  in  1757,  that  we  see  the  Indian  medical  service  taking  part  in 
the  gradual  introduction  of  British  medicine  into  India.  The  first  at- 
tempt to  impart  medical  education  in  Bengal  on  Western  lines,  was 
made  in  1822.  Instruction  was  given  through  the  medium  of  vernacular 
hmguages  along  with  Hindu  and  Arabic  systems.  Dissection  was  not 
attempted,  neither  any  sort  of  clinical  teaching  (in  midwifery). 

A  thorough  and  efficient  system  of  medical  education,  imparted 
tlirough  the  medium  of  the  English  language  and  based  on  rational  and 
scientific  lines,  was  introduced  in  India  by  Lord  William  Bentinck  in 
1835  with  the  establishment  of  the  Medical  CoUerje  of  Bengal  at  Cal- 
cutta. Similar  colleges  were  established  in  ]\Iadras  and  Bombay  very 
soon  after.  Some  years  later,  a  medical  college  was  started  in  Lahore, 
but  there  are  no  facilities  for  clinical  teaching  in  midwifery,  owing  to 
social  conditions  of  women  of  that  part  of  the  country.  Three  other 
medical  colleges  have  within  recent  years,  been  started,  one  at  Lucknow, 
with  practically  no  arrangement  for  the  training  of  students  in  practical 
midwifery,  one  at  Delhi  for  women  students  only,  and  the  third  at 
Calcutta,  the  second  medical  college  in  that  city,  affiliated  to  the  Cal- 
cutta University. 

Lying-in  hospitals  were  opened  in  connection  with  the  medical  col- 
leges at  Calcutta,  Madras  and  Bombay  for  imparting  clinical  instruc- 
tion in  midwifery  as  early  as  1840.  The  Eden  Hospital  at  Calcutta  con- 
tains 96  beds  for  obstetric  and  gynecologic  cases,  deals  with  about 
1200  labor  cases  annually  and  affords  clinical  instruction  to  about  120 
undergraduates  of  the  first  medical  college.  In  the  second  medical 
college  at  Calcutta,  which  is  known  as  the  Carmichael  Medical  College, 
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and  which  has  been  started  in  1916,  provision  has  been  made  for  obstet- 
ric and  gynecologic  wards  containing  60  beds. 

These  wards  are  intended  to  provide  clinical  material  for  teaching 
50  students  every  year.  Bai  Matlibai  Obstetric  Hospital  at  Bombay 
gets  more  than  1200  labor  cases  every  year  and  the  students  of  the 
Grant  Medical  College  are  trained  there.  In  Madras  there  is  a  large  ma- 
ternity hospital  wath  a  school  of  obstetrics  attached  to  it.  The  average 
number  of  confinement  cases  is  more  tlian  2500  per  annum.  It  affords 
not  only  undergraduate  but  also  postgraduate  training.  It  should  be 
mentioned  that  so  far,  no  extern  maternity  oi-  district  system  has  been 
organized  in  connection  with  our  medical  colleges  and  students  are 
trained  under  strict  hospital  conditions. 

It  is  pertinent  to  observe  here  that  although  the  practice  of  mid- 
wifery on  Western  lines  was  introduced  into  India  only  SO  years  ago, 
much  has  been  accomplished  within  this  period.  The  chief  difficulty  lies 
in  overcoming  the  deep-rooted  social  prejudices  of  centuries.  In  a  large 
provincial  town  in  India  you  can  observe,  side  by  side,  midwifery  work 
of  the  best  modern  type  and  of  the  worst  primitive  type.  The  problem 
is  one  of  social  evolution  which  is  being  brought  about  steadily  and  I 
may  say,  fairly  rapidly.  In  Calcutta,  operative  midwifery  among 
Indian  women,  has  been  mainly  in  the  hands  of  Indian  (men)  doctors 
since  1842;  but  ordinary  confinements  are  attended  by  tne  usual  "handy 
women."  A  certain  number  of  Indian  midwives  are  being  trained  in 
the  maternity  hospitals  but  their  number  is  yet  too  small  to  create  a 
tangible  impression  on  midwifery  practice  in  Bengal.  The  total  average 
output  is  15-20  a  year.  I  may  also  mention  that  the  supply  of  fully 
qualified  practitioners  has  not  been  adequate.  In  the  whole  of  Bengal 
there  are  3709  registered  medical  practitioners  of  wdiom  only  about  a 
third  are  medical  graduates.  Obstetrics  and  gynecology  are  still  in  the 
hands  of  a  few  men.  In  Calcutta,  with  a  population  of  one  and  a  quar- 
ter million  we  have  not  more  than  a  dozen  of  such  men. 

Medical  Missions  exerted  great  influence  in  introducing  Western  ob- 
stetric methods  in  India.  The  first  regular  medical  missions  in  South- 
ern India  seem  to  have  been  founded  and  supported  by  citizens  of  the 
United  States  between  1830-1840.  Since  then'  the  work  has  progressed 
and  increased. 

Medical  Women. — In  a  country  like  India,  where  a  large  proportion 
of  women  observe  the  purdah,  medical  women  were  an  important  factor 
in  popularizing  Western  methods  among  Indian  women.  Lady  doctors 
first  made  their  appearance  in  connection  with  medical  missions.  The 
first  appears  to  have  been  Miss  C.  Swain,  M.D.,  who  joined  the  American 
Methodist  Episcopal  Mission  in  Northern  India  in  1869.  The  employ- 
ment of  medical  women  in  India,  however,  received  a  great  impetus 
from  the  Foundation  of  the  Dufferin  Fund  in  1885.  Duiferin  Hospitals 
have  been  established  in  practically  all  important  towns  in  India,  for 
affording  female  medical  aid  to  the  women  of  India.  To  my  mind,  this 
scheme  has  a  restraining  influence  on  the  social  evolution,  to  which  I 
have  already  referred. 

Within  recent  years  great  attention  has  been  paid  to  the  study  of 
tropical  diseases  and  the  importance  of  the  influence  of  tropical  condi- 
tions on  physiological  functions  and  obstetric  problems  has  been  realized. 
The  most  obvious  effects  of  a  hot  tropical  climate  during  pregnancy  are 
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(1)  lassitude  and  depression  of  spirits,  due  to  the  lowered  nervous  ten- 
sion consequent  on  the  strain  placed  on  the  thermotaxic  mechanism  by 
the  unusual  thermal  environment;  (2)  phosphaturia,  due  to  perverted 
metabolism;  (3)  pjTexia  after  labor  possibly  due  to  a  failure  of  the 
thermotaxic  mechanism  and  (4)  faulty  involution  of  the  uterus  due 
to  atonicity.  ^Moreover,  the  observations  on  diet  and  metabolism  in 
Bengalese,  undertaken  by  Dr.  McCay  and  others,  go  to  show  that  the 
excretion  of  urea  in  Bengalese  is  very  much  less  than  in  Europeans.  It 
is  clear,  therefore,  that  conclusions  dra^^^l  from  certain  physiologic 
standards,  deduced  from  observations  made  in  other  countries,  are 
bound  to  vary,  e.  g.,  ammonia  coefficient.  I  may  now  indicate  to  you 
some  of  the  subjects  that  have  been  investigated:  (1)  The  age  of  onset 
of  menstruation  in  Bengali  girls,  the  average  being  12.  (2)  Pelvimetry. 
The  external  measurements  of  the  pelvis  of  a  Bengali  woman  as  com- 
pared with  those  of  an  American  woman,  are  as  follows : 


Intertro- 

Externa 

Intersp  incus 

Intercristal 

chanteric 

Conjugata 

Bengali                 21 

24.8 

27 

17.5 

American             26 

29 

32 

21 

(3)  "Weight  of  Bengali  children  is  on  an  average  10  per  cent  less  than 
that  of  an  English  child.  (4)  The  weight  of  placenta  is  proportionately 
less.  (5)  The  frequency  of  twin  pregnancy  has  been  found  to  be  in 
Bengalis  1:53  a.s  against  1:96  in  Europeans.  (6)  Frequency  of  puer- 
peral eclampsia.  It  has  been  found  that  among  Bengali  women  eclampsia 
occurs  1:66  while  the  English  proportion  is  1:50.  (7)  Influence  of 
atmospheric  conditions,  viz :  temperature  and  humidity,  on  the  incidence 
of  eclampsia.  It  has  been  shown  that  there  is  a  direct  relationship  be- 
tween the  combined  influence  of  temperature  and  humidity  in  the 
different  months  of  the  year  and  the  number  of  cases  in  those  months. 
(8)  The  etiology  and  pathologA^  of  Sutika  (or  puerperal  diarrhea). 
This  has  already  been  referred  to.  There  are  numerous  other  problems 
which  await  solutions:  viz.,  (a)  the  cause  of  greater  frequency  of  osteo- 
malacia in  India,  especially  in  certain  communities  (Marwaries  and 
Bombay  banias)  ;  (b)  the  prevalence  of  anemia  during  pregnancy, 
primary  and  secondary  and  its  causative  relation  with  malaria,  and 
numerous  other  problems.  I  think  I  have  sufficiently  indicated  the 
importance  of  tropical  midwifery  which  evidently  requires  modification 
in  our  ideas  regarding  diagnosis,  prognosis  and  treatment.  All  our 
obstetric  instruments  require  modifying.  I  show  you  a  modified  pair 
of  obstetric  forceps  for  Bengali  women. 

Medioal  Registration,  Reciprocity  and  Teaching  of  Practical  Mid- 
wifery.— I  shall  finally  allude  to  one  other  point  and  Avould  invite  a 
discussion  thereon.  The  medical  degrees  of  the  Indian  Universities  have 
so  far  been  deemed  sufficient  for  purposes  of  reciprocal  registration  in 
the  United  Kingdom.  Last  year  the  question  has  been  raised  by  the 
General  Council  of  Medical  Education  and  Registration  of  the  United 
Kingdom  that  the  teaching  of  jjractical  midwifery  in  the  Calcutta  and 
other  Indian  Universities,  does  not  come  up  to  the  standard  laid  doA\ai 
by  them.  They  require  that  each  student  shall  personally  conduct 
twenty  cases  of  labor.  It  is  not  necessary  that  students  should  attend 
maternity  wards.     The  Council  insists  on  the  number  tiventy.     Our 
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students  at  Calcutta  conduct  six  labor  cases  in  the  hospital  under  proper 
hospital  conditions  and  attend  at  least  fourteen  more  under  similar 
conditions,  and  not  under  the  makeshift  conditions  of  the  district  sys- 
tem, which  is  mainly  in  vogue  in  Great  Britain  and  Ireland.  Students 
of  Indian  Universities  conduct  their  cases  under  the  supervision  of  the 
professor  or  the  senior  hospital  staff  and  are  not  left  to  pick  up  for  them- 
selves whatever  they  can,  as  in  the  district  system.  Our  students  are 
constantly  in  touch  with  the  senior  teachers  and  have  the  advantage 
of  their  supervision  and  guidance,  while  under  the  district  system  they 
are  completely  out  of  touch  witli  them.  Our  students  are  compelled  to 
attend  the  obstetric  ward  for  a  month,  during  which  period  they  are 
made  to  reside  in  the  hospital  and  see  a  large  nmnber  of  abnormal  cases, 
M^hile  under  the  district  system,  the  student  learns  extremely  little  of 
abnormal  labor.  In  a  considerable  proportion  of  cases  the  child  is  born 
before  or  immediately  after  the  student's  arrival.  To  conduct  under 
direct  supervision  of  the  senior  staff  or  see  one  case  conducted  properly 
is,  in  my  opinion,  worth  more  than  attendance  on  a  hundred  cases.  The 
compulsory  conduct  of  a  specified  number  of  confinements  should,  there- 
fore, be  abolished.  I  shall,  therefore,  enunciate  the  propositions  (1)  that 
a  thorough  practical  instruction  in  midwifery  can  be  imparted  with  a 
comparatively  small  number  of  labor  cases  properly  utilized  by  efficient 
senior  teachers;  (2)  that  the  mere  attendance  on  twenty  cases  of  labor 
mthout  any  supervision  does  not  connote  efficiency  in  practical  mid- 
wifery; and  (3)  that  mechanical  devices,  manikins,  models,  specimens, 
diagrams,  stereograms,  cinema  films  and  other  aids  to  obstetric  teach- 
ing go  a  long  way  towards  increasing  the  efficiency  of  practical  knowl- 
edge in  midwifery. 

DISCUSSION 

DR.  REUBEX  PETERSOX,  Axx  Arbor,  Michigax.— As  I  followed  his  descrip- 
tion of  obstetrics  i:)rocedure  from  ancient  times  up  to  tlie  present,  I  could  not  help 
tliinking  that  practitioners  in  the  old  times  were  not  so  far  behind  some  of  those 
of  today. 

I  was  particularly  interested  in  what  Professor  Das  said  in  regard  to  the  teach- 
ing of  obstetrics  because  it  coincides  with  my  own  opinion.  Some  twenty  years 
ago,  when  I  went  to  Michigan,  we  had  practically  no  obstetric  material.  This 
was  in  1901,  and  at  that  time  men  were  graduated  from  the  University  of  Michigan 
without  seeing  an  obstetric  case.  The  students  got  together  and  paid  a  practi- 
tioner to  allow  them  to  see  a  baby  born.  Necessarily  in  a  small  town  of  10,000,  now 
20,000  inhabitants,  it  was  necessary  to  teach  obstetrics  along  the  Hues  Professor 
Das  has  indicated,  that  is,  we  had  to  give  instruction,  wth  a  small  amount  of 
obstetric  material. 

I  want  to  confirm  his  opinion  that  it  is  not  the  large  number  of  patients  which 
students  confine  without  supervision  that  tends  to  make  for  good  obstetrics,  but 
it  is  a  close  and  careful  study  of  a  few  cases. 

DR.  BEXJAMIX  P.  WATSOX,  Toroxto,  Caxada.— I  wish  to  support  what  Dr. 
Peterson  has  said  with  regard  to  the  teaching  of  midwifery  along  the  lines  that 
Professor  Das  has  indicated.  I  have  personally  met  with  the  same  diificulties. 
In  Edinburgh  as  students  we  were  obliged  to  attend  a  certain  niunber  of  deliveries 
in  the  slums  of  the  city  without  any  supervision,  whatever.  I  think  in  my  time  the 
number  was  six;  it  has  been  raised  to  twenty  since.  "\Mien  I  went  to  Toronto,  ten 
years  ago,  I  found  the  clinical  material  there  was  much  less  than  in  Edinburgh  so 
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far  as  these  externe  cases  were  concerned.  You  canuot  teach  students  practical  mid- 
wifery by  letting-  them  loose  on  the  pauj^er  public,  and  our  system  in  Toronto  has 
been  to  insist,  not  on  the  students'  attending  patients  outside,  l)ut  to  insist  on  the 
students'  attending  every  possible  case  of  labor  in  the  hospital  under  proper  super- 
vision, and  I  am  perfectly  satisfied  that  is  the  projDer  way  in  which  to  teach  obstet- 
rics today. 

DR.  .JEXXINGS  C.  LITZEXBPJEG,  Mixxeapolis,  Mixxesota.— I  have  been 
particularly  interested  in  the  paper  of  Dr.  Das  for  two  reasons.  First,  because 
with  our  graduate  students  at  the  University  of  Minnesota  for  the  last  two  years 
the  subjects  for  our  seminar  have  been  the  history  of  obstetrics  and  gjTiecologv', 
going  into  the  history  of  tliese  subjects  in  various  countries  all  over  the  world.  We 
are  still  on  these  subjects,  and  this  contribution  of  Dr.  Das  will  be  of  particular 
value  to  our  graduate  students  in.  following  the  history  of  our  specialty  in  India. 

The  otlier  point  is  with  reference  to  his  comments  on  the  proper  teaching  of 
clinical  obstetrics.  It  is  particularly  pleasing  to  me  to  get  some  support  for  I  ex- 
pressed the  same  idea  at  the  educational  conference,  held  in  Chicago  last  year,  when 
I  pointed  out  that  it  was  better  to  teach  studen,ts  in  the  atmosphere  of  a  good 
maternity  clinic,  and  that  one  case  taught  that  "^vay  was  worth  ten  taught  in  the 
district.  I  am  pleased  to  note  that  Dr.  Das  thinks  it  is  better  than  one  hundr'ed 
taught  in  tlie  district.  That  is  ample  support  of  my  conteii.tion  and  is  particularly 
pleasing  to  me.  I  was  vigorously  ''jumped  on''  at  that  meeting  for  promulgating 
the  idea  that  the  "district"  was  a  poor  jjlace  to  teach  obstetrics.  "We  teach  ob- 
stetrics at  the  University  of  Minnesota  in  the  ' '  district, ' '  only  because  the  material 
is  not  sufficient  to  tench  all  our  students  in.  the  maternity  hospital.  I  believe  the 
expression  of  Dr.  Das  will  give  us  an  impetus  to  the  idea  that  we  must  abandon 
the  district  as  a  jilace  for  teacliing  obstetrics  and  get  the  men  to  live  in  an  atmos- 
phere of  scientific  oljstctrics. 

DR.  ARTHUR  H.  MORSE,  New*  Havex,  Coxxecticut.— I  desire  to  emphasize 
the  point  touched  upon  by  Dr.  Watson  and  Dr.  Litzenberg,  namely,  the  importance 
of  teaching  obstetrics  in  the  hospital.  I  see  no  more  justification  for  attempting 
to  teach  students  obstetrics  in  tenements  than  I  do  for  attempting  to  teach  them 
to  do  a1)dominal  surgery  in  ten.en^ents.  At  Yale  we  are  obliged  at  present  to  con- 
duct an  outside  service,  but  I  certainly  hoi^e  that  day  will  come  when  we  can 
give  it  up  entirely  and  do  all  of  our  teaching  in  the  wards. 

DR.  GEORGE  W.  KOS]\IAK,  New  York  City.— I  am  sure  we  are  all  greatly 
indebted  to  Professor  Das  for  his  wonderful  exposition  of  conditions  in  India,  but 
I  lise  particularly  to  speak  on  one  of  the  subjects  he  has  brought  up  for  discussion 
in  which  the  other  speakers  have  agreed  with  him.  As  representing  an  institution 
that  has  done  a  great  deal  of  obstetrics  in.  a  field  which  has  been  more  or  less  con- 
demned this  morning,  and  with  which  I  have  been  in  close  association  for  over 
fifteen  years,  I  feel  I  ought  to  say  a  word  in  defense  of  "out-door"  or  home 
deliveries.  The  teaching  of  obstetrics  in  a  maternity  hospital  is  an  ideal  thing  if 
W'e  have  the  means  and  material  to  carry  it  out,  l)ut  we  certainly,  at  least,  in  so  far 
as  I  know  anything  about  the  obstetrical  facilities  in  this  countiy,  are  not  in  a 
position,  to  do  so  at  the  present  time,  and  we  find  that  resort  must  be  had  to  the  so- 
called  "out-door  service."  I  am  firmly  of  the  belief  that  after  a  man  obtains  his 
preliminary  work  in  practical  obstetrics  by  residence  in  a  hospital,  he  can  safely, 
under  proper  intelligent  supervision,  conduct  a  certain  number  of  confinement  cases 
on  his  own  initiative  in  the  homes  of  the  patients.  At  the  Lying-In  Hospital  in 
New  York  City  this  lias  been   done  for  a   great   many  years  witli   e.xcellent    results. 
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Tlie  septic  morbidity  in  our  outdoor  cases  has  been  less  than  2  i)er  cent.  I  would 
like  to  qualify  that  by  stating-  1  include  in  this  2  per  cent  all  those  cases  which 
have  run  a  postpartum  temperature  of  100.4°.  The  results  in  other  ways  are 
excellent.  These  men,  who  are  put  on  their  own  mettle,  are  made  to  realize  they  must 
keep  in  constant  touch  with  the  hospital,  wliicli  means  th(\v  must  send  a  full  report 
of  the  case  to  our  bureau  every  two  hours. 

I  will  take  great  pleasure  in  demonstrating  to  Dr.  Das,  when  he  comes  to  Xew 
York  to  inspect  our  Lying-in  Hospital,  the  work  we  are  doing  there.  There  are 
probably  not  so  many  shortcomings  connected  with  a  system  of  this  kind  if  it  is 
properly  supervised.  In  New  York  City  at  least  we  see  the  results  of  this  method 
of  teaching  because  in  the  district  in  which  we  are  conducting  this  service,  and  in 
which  a  great  many  of  our  graduates  live,  the  preventive  side  of  obstetrics  has 
become  very  greatly  emphasized  under  our  eyes.  We  find  a  less  number  of  com- 
plicated cases  of  obstetrics  occurring  in  the  practices  of  physicians  than  occurred 
during  the  period  when  they  were  not  afforded  the  opportunity  to  do  practical 
obstetrical  work  in  such  institutions  as  that  to  which  I  have  referred. 

DR.  JOHX  A.  McGLIXN,  Philadelpiua. — I  was  much  impressed  with  Professor 
Das'  description  of  practice  in  anciei7.t  times.  I  think  it  would  be  wise  for  us  to 
go  back  and  study  the  storehouses  of  ancient  medicine,  because  we  may  find  many 
kernels  of  truth.  Things  that  we  think  are  new  at  the  present  time  were  taught 
and  believed  in  in  ancient  times,  and  many  of  the  things  that  we  have  considered 
bizarre  in  ancient  teaching,  as  well  as  methods  of  teaching,  will  be  considered  just 
as  bizarre  a  thousand  years  from  now  as  our  ideas  of  ancient  times. 

DR.  DAS  (closing). — I  should  like  to  nuike  one  remark  in  regard  to  the  criticism 
of  Dr.  Kosmak.  I  did  not  mean  to  insinuate  that  the  district  system  of  teaching 
ol)stetrics  is  alisolutely  bad;  what  I  meant  was,  we  can  teach  with  a  less  amount  of 
material  and  teach  much  better  obstetrics  than  we  can  with  the  district  system, 
provided  the  student  gets  a  good  grounding  in  a  hospital  in  six  or  eight  cases  under 
proper  supervision,  but  proper  super\-ision  is  difficult  to  maintain  in  every  place. 
Every  hospital,  if  possible,  should  send  an  interne  along  with  the  students,  but  this 
would  mean  that  they  would  have  to  multiply  the  staff  veiy  materially.  But  if  it 
can  be  done,  I  would  certainly  favor  it.  My  chief  point  is,  provided  you  have  got 
a  small  amount  of  material,  how  best  to  utilize  it  for  teaching  students. 

I  have  been  absolutely  overwhelmed  with  the  kind  words  that  fell  from  you.  I 
may  say,  it  has  been  the  dream  of  my  life  to  come  to  the  United  States  and  attend 
a  meeting  of  the  American  Gynecological  Society  and  to  meet  its  illustrious  mem- 
bers, and  that  dream  has  been  fulfilled  today.  I  thank  you  most  sincerely  from 
the  bottom  of  my  heart  for  the  kind  words  you  have  said  about  me  and  my  work. 


FURTHER  EXPERIENX'E  WITH  PITUITARY  EXTRACT  IX  THE 
INDUCTION  OF  LABOR 

By  B.  p.  Watson,  M.D.,  F.R.C.S.E.,  F.A.C.S. 
Toronto,  Ont. 

T^WO  years  ago  I  presented  to  this  Society  a  communication*  in 
J-  which  I  gave  an  analysis  of  one  hundred  and  fifty  cases  of  induc- 
tion of  labor,  in  the  majority  of  which  pituitary  extract  had  been  the 
inducing  agent.  Since  then  -we  have  had  a  larger  series  of  cases  the 
results  of  which  I  now  wish  to  record. 

As  in  the  first  series  of  cases  already  recorded  we  have  used  quinine 
and  pituitary  extract  as  the  routine  method  of  induction  in  the  ma- 
jority of  cases,  but  sometimes  quinine  alone  has  been  sufficient  and  in 
a  considerable  numl^er  pituitary  alone  has  been  used.  Our  routine 
procedure  in  the  public  wards  is  as  follows: 

1.  Castor  oil  oz.  i  at  6  p.  m. 

2.  Quinine  liydrochlor.  grs.  x  "  7  p.  m. 

3.  Enema  "  8  p.  m. 

4.  Quinine  liydrochlor.  grs.  x  "  9  p.  m. 

5.  "  "  "      X  "    12  midnight 

If  labor  pains  do  not  begin  by  9  a.m.,  i.e.,  14  hours  after  the  first 
dose  of  quinine,  pituitary  extract  %  C'-C-  is  given  intramuscularly.  If 
labor  pains  begin,  no  further  dose  is  given,  but  if  there  is  no  result  or 
if  the  pains  initiated  by  the  drug  begin  to  pass  off  the  pituitary  ex- 
tract is  repeated  in  half  an  hour.  Further  doses  at  half  hour  inter- 
vals are  given,  up  to  a  total  of  six  doses  if  necessary.  If  labor  is  not 
then  definitely  begun  treatment  is  stopped  and  a  similar  attempt  with 
pituitary  is  made  the  next  day  and  if  necessary  the  day  after  that. 

Where  pituitary  extract  alone  is  used  the  routine  is  as  follows: 

1.  Enemata  till  the  rectum  is  clear  at  6  a.m. 

2.  Pituitary  in  ^/o  c.c.  doses  as  above,  beginning  at  7  a.m. 

In  cases  where  we  have  failed  to  induce  labor  by  these  means  we 
have  used  bags  or  bougies  and  in  a  few  instances  have  used  these  as 
the  initial  procedure. 

Since  my  last  communication  we  have  had  a  series  of  128  cases 
of  attempted  induction  in  the  public  wards  of  the  Toronto  General 
Hospital.  I  have  had  54  in  private  practice,  and  Dr.  W.  A.  Scott, 
a  member  of  my  Staff,  has  had  94  in  his  practice.    The  results  of  these 
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he  has  kindly  placed  at  mj-  disposal.    He  has  used  the  same  method 
as  above  outlined.    This  gives  a  total  of  276  cases. 

The  indications  for  induction  in  these  cases  vere  as  follows: 

Pregnancy  prolonged  beyond  term 154 

Pregnancy  toxemia  and  eclampsia 51 

Small  pelvis   or  large  child    38 

Distress  or  discomfort  before   or  at  term 30 

Antepartum    hemorrhage 10 

Glycosuria    2 

Asthma    1 

It  will  be  noted  that  the  chief  indication  has  been  postmaturity. 
We  believe  that,  when  a  pregnancy  has  continued  more  than  ten  days 
or  two  M-eeks  beyond  the  calculated  date  of  labor,  induction  is  indi- 
cated. "We  do  not  hesitate  to  use  pituitary  extract  in  cases  of  preg- 
nancy toxemia  with  high  blood  pressure,  as  Dr.  W.  W.  Lailey,  a  mem- 
ber of  my  Staff,  carried  out  a  series  of  observations  and  found  that 
the  blood  pressure  Avas  never  raised  more  than  five  points  by  a  single 
dose  of  pituitary  extract  and  that  subsequent  doses  did  not  raise  it 
any  higher.  We  have  frequently  used  it  to  start  labor  in  the  pres- 
ence of  actual  convulsions.  A  word  may  be  said  about  the  fourth 
indication — distress  or  discomfort  shortly  before  or  at  term.  These 
patients  had  abdominal  pain,  backache  and  inability  to  walk,  sleep- 
lessness and  general  malaise  lasting  over  several  weeks.  Such  cases 
are  not  uncommon  in  obstetrical  practice. 

Of  the  ten  eases  of  antepartum  bleeding  four  were  placenta  preA'ia 
and  six  were  cases  where  there  was  very  slight  bleeding  without  ab- 
dominal pain  or  uterine  tenderness,  with  the  placenta  in  its  normal 
position. 

The  following  table  gives  the  results  of  the  different  forms  of  in- 
duction: 

Method  of  Induction 

total  no.  of  per  cent  of 

cases         failures         successes 

Castor  Oil  and  Quinine  55  * 

Castor  Oil,  Quinine  and  Pituitary  130  13  90 

Pituitary  alone  65  6  90.7 

Bags  and  Bougies  33t  -  93.9 

*These  were  all  successful,  but  in  the  130  cases  where  pituitar\-  had  to  be  used  there  was 
no  result  from  the  quinine  alone. 

tin   seven    of   these   quinine   and   pituitary   had   previously    failed. 

It  will  be  seen  from  the  above  table  that  out  of  a  total  of  195  cases 
in  which  a  combination  of  quinine  and  pituitary  or  pituary  alone  was 
used,  labor  was  successfully  induced  in  176  or  90  per  cent. 

In  146  cases  or  75  per  cent,  labor  began  as  the  result  of  one  routine 
induction,  the  average  number  of  doses  of  pituitary  extract  each  pa- 
tient received  being  3.2.     There  remained  49  patients  in  whom  labor 
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did  not  begin.  In  eight  of  these  no  further  attempt  at  induction  was 
made,  leaving  41  who  underwent  a  second  routine  induction  with  pituit- 
ary extract.  In  23  of  these  or  56  per  cent,  the  second  attempt  was  suc- 
cessful, the  average  number  of  doses  of  pituitary  extract  being  2.8. 
In  5  of  the  18  unsuccessful  cases  no  further  attempt  at  induction  was 
made,  leaving  13'  who  underwent  a  third  routine  induction  with  pit- 
uitary extract.  In  10  of  these  or  77  per  cent,  this  third  attempt  was 
successful,  the  average  number  of  doses  of  pituitary  extract  being  3. 
In  49  of  the  cases  the  induction  was  carried  out  at  from  four  weeks 
to  one  week  before  term.  In  these  premature  eases  the  number  of 
successes  was  37  or  75.5  per  cent,  shoAving,  as  we  would  expect,  that 
induction  is  more  difficult  before  than  at  or  after  term. 

MATERNAL    COMPLICATIONS 

In  the  series  of  cases  recorded  there  were  no  maternal  deaths.  In 
two  cases,  both  elderly  primiparae,  there  was  considerable  shock  fol- 
loM'ing  the  third  stage  with  an  excessive  amount  of  hemorrhage. 
Both  required  stimulation  and  saline  interstitially,  but  made  good 
recoveries.  Both  labors  lasted  about  twenty  hours  and  were  com- 
pleted by  forceps.  Pituitary  as  a  possible  cause  of  the  condition  can- 
not be  excluded,  but  it  is  one  which  Ave  have  all  met  with  in  cases 
where  pituitary  has  not  been  used. 

In  one  case  the  first  dose  of  pituitary  set  up  severe  vomiting  and 
the  induction  Avas  not  proceeded  Avith  further. 

All  patients  were  examined  A^aginally  from  ten  days  to  tAvo  weeks 
following  deliA'ery  and  in  none  Avas  there  any  laceration  of  the  cervix 
of  such  degree  as  to  demand  repair. 

In  tAvo  cases  there  Avas  retention  of  the  placenta  in  the  third  stage. 
Both  required  manual  separation  and  extraction.  They  both  had  more 
hemorrhage  than  usual,  but  made  good  recoA^eries.  In  one  case  scA^ere 
hemorrhage  folloAved  the  first  dose  and  revealed  a  central  placenta 
previa  hitherto  unsuspected.  She  Avas  delivered  immediately  by  ce- 
sarean section. 

INFANT    MORTALITY 

In  the  series  of  195  cases  in  Avhich  pituitary  extract  Avas  used  there 
Avere  ten  stillbirths  and  Iavo  children  died  Avithin  three  days  of  deliA'- 
erJ^  This  giA^es  a  fetal  mortality  of  just  over  6  per  cent.  The  general 
fetal  mortality  for  all  cases  in  the  hospital  for  the  past  six  months 
is  6.5  per  cent.     The  causes  of  fetal  death  Avere  as  folloAVS: 

Hydrocephalus    2 

Anencephaly    1 

Atelectasis 2 

Cerebral   hcniorrliago    3 

Eclamptic   toxemia    2 

No    autopsy    2 
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The  cases  of  hj'drocephalus  and  anencephaly  call  for  no  comment. 
One  of  the  cases  of  atelectasis  was  a  child  presenting  by  the  breech 
and  delivered  with  difficulty.  It  died  on  the  third  day.  The  other 
was  born  after  a  slow  labor  in  a  very  stout  primipara  who  had  gone 
tAvo  Aveeks  past  term.     It  died  twenty-eight  hours  after  birth. 

One  of  the  three  cases  of  cerebral  hemorrhage  Avas  in  a  child  de- 
livered by  the  breech.  One  Avas  delivered  by  Ioav  forceps.  The  labor 
in  this  case  Avas  induced  tAvo  Aveeks  before  term  on  account  of  severe 
glycosuria  in  the  mother  Avhich  AA^as  unaffected  by  treatment,  but 
which  cleared  up  after  delivery.  The  remaining  case  of  cerebral 
hemorrhage  Avas  a  child  born  after  an  easy  labor. 

In  the  two  cases  of  stillbirth  ascribed  to  pregnancy  toxemia  the 
children  had  died  in  iitero,  one  48  hours  and  the  other  three  days 
before  delivery.  In  both  cases  tAvo  attempts  to  induce  labor  Avith 
quinine  and  pituitary'  had  been  made  prior  to  the  death  of  the  chil- 
dren. In  one  case  labor  Avas  ultimately  induced  Avith  bougies  and  in 
the  other  a  further  tAvo  doses  of  pituitary  extract  Avere  successful.  In 
both  cases  the  placentae  Avere  much  infarcted.  Possibly  both  these 
children  might  have  been  saved  had  the  first  induction  been  success- 
ful or  bags  used  as  soon  as  the  failure  of  pituitary  became  apparent. 
These  Avere  the  only  tAvo  children  lost  in  51  cases  of  toxemia  Avhich 
underwent  induction. 

To  sum  up,  in  the  195  cases  of  induction  of  labor  in  Avhich  pituitary 
extract  Avas  used  as  the  inducing  agent  90  per  cent  AA'ere  successful. 
The  maternal  mortality  Avas  nil.  There  Avere  no  cases  of  laceration  of 
the  cerA'ix  and  no  greater  proportion  of  pelvic  floor  lacerations  than 
in  ordinary  labor.  There  Avere  Iavo  cases  of  retained  placenta  and 
tAvo  cases  of  rather  scA'ere  hemorrhage  accompanied  by  shock  folloAv- 
ing  the  birth  of  the  placenta.  Both  of  the  latter  Avere  primiparae  over 
39  years  of  age.  I  submit  that  the  number  and  nature  of  these  com- 
plications is  no  greater  than  Avould  be  met  Avith  in  a  like  number  of 
deliA^eries  Avhere  no  pituitary  had  been  used. 

There  Avere  12  fetal  deaths,  giving  a  fetal  death  rate  of  just  over 
6  per  cent.  Three  of  these  children  Avere  monsters.  Tavo  died  in  utero 
apparently  from  placental  infarction  due  to  pregnancy  toxemia. 
Three  died  of  cerebral  hemorrhage,  tAvo  died  of  atelectasis  Avithin 
three  days  of  birth  and  in  tAvo  no  autopsy  could  be  obtained  to  ascer- 
tain the  cause  of  death.  Taking  into  consideration  the  nature  of  the 
cases  in  AA'hich  induction  Avas  carried  out  I  think  that  the  results  so 
far  as  fetal  death  rate  is  concerned  compare  favorably  with  those  ob- 
tained by  any  other  procedure. 

A  great  deal  has  been  said  and  Avritten  about  the  bad  effects  on 
the  mother  resulting  from  the  administration  of  pituitary  extract  in 
the  course  of  labor.     I  am  convinced  that  practically  all  of  these  are 
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the  result  of  the  wrong  administration  of  the  drug.  Pituitary  extract 
should  be  used  in  the  course  of  labor  for  one  purpose  and  one  purpose 
only,  viz.,  to  stimulate  uterine  contraction  when  this  is  markedly 
inadequate  and  where  we  are  absoluteh*  satisfied  that  given  adequate 
contraction  there  is  no  possible  obstruction  to  the  passage  of  the  child. 
To  give  pituitary  to  a  patient  with  a  rigid  cervix  or  in  a  case  of  delay 
due  to  a  small  pelvis,  large  head,  malposition  of  the  head  or  rigid  pel- 
vic floor  is  to  court  disaster.  Cases  of  rupture  of  the  uterus  and  fetal 
death  are  bound  to  occur  if  it  is  used  in  such  cases,  but  this  is  no  argu- 
ment against  its  use  in  the  properly  selected  cases. 

AVhen  given  to  induce  labor  the  initial  dose  is  ^  c.c.  If  there  is 
any  idiosyncrasy  on  the  part  of  the  patient  to  the  drug  it  is  revealed 
at  once  as  in  the  case  cited  where  severe  vomiting  resulted.  Admin- 
istration can  then  be  stopped.  Our  experience  shows  that  if  the  first 
dose  produces  no  bad  effects  subsequent  doses  Avill  be  equally  well 
borne  as  the  drug  has  no  accumulative  effect.  In  our  experience  the 
initial  contractions  induced  have  never  been  of  a  severe  tonic  nature. 
The  first  contraction  is  usually  longer  than  the  succeeding  ones,  but 
these  latter  are  of  the  nature  of  ordinary  labor  pains.  In  most  cases 
these  begin  to  die  away  in  fifteen  or  twenty  minutes  and  must  be 
kept  going  by  a  further  dose.  If  contractions  can  be  kept  up  suf- 
ficiently long,  if  necessary  by  further  doses,  to  start  dilatation  of  the 
cervix  and  separation  of  the  lower  pole  of  membranes,  the  labor  will 
thereafter  go  on  naturally. 

There  is  only  one  specific  criticism  of  the  method  which  I  shall 
mention,  viz.,  that  contained  in  the  Practical  Medicine  Series  for  1921. 
There,  the  Editor,  after  reviewing  my  first  communication  states  that 
he  "believes  it  more  than  possible  that  a  man  could  recover  damages 
at  law  for  the  loss  of  wife  or  child,  if  it  were  shown  that  pituitrin 
was  administered  before  delivery."  That,  I  hold  is  not  a  fair  crit- 
icism. It  is  a  statement  which  may  involve  many  practitioners  in 
costly  law  suits  and  is  certainly  not  calculated  to  stimulate  research 
along  new  lines  in  medicine. 


THE  ACTION  OF  ERGOT  AND  SOLUTION  OF  HYPOPHYSIS  ON 

THE  UTERUS* 

By  Charles  C.  Haskell,  M.D.,  and  M.  Pierce  Rucker,  M.D. 

Eichmond,   Fa. 
From  the  Departments  of  Pharmacology  and  Obstetrics,  Medical  College 

of  Virginia 

PROBABLY  from  observing  the  effects  in  the  epidemics  of  ergot 
poisoning  which  were  formerly  so  common  in  Russia  and  Germany, 
the  uterine  action  of  the  drug  was  discovered  many  years  ago.  This 
action  must  have  been  utilized  clinically  at  some  very  early  date ; 
mention  appears  to  have  been  first  made  of  it  by  Lonicer^  in  1565; 
but  the  utilization  of  ergot  in  obstetrics  by  members  of  the  regular 
medical  profession  may  be  said  to  have  begun  with  the  appearance  of 
Stearns'  letter  in  1808.  Stearns-  and  many  of  his  immediate  suc- 
cessors in  the  advocacy  of  the  use  of  the  drug,  recommended  that 
ergot  be  employed,  both  to  check  or  prevent  postpartum  hemorrhage 
and  also  to  increase  the  force  of  the  uterine  contractions  in  the  early 
stages  of  labor.  Ryan,^  in  1831,  expressed  the  view  widely  held  at 
that  time  wdien  he  said  of  ergot:  "In  small  quantities,  it  is  a  safe 
and  valuable  remedy,  and  has  a  specific  effect  on  the  uterus,  exciting 
gradual  but  powerful  contractions  of  that  organ  when  the  natural 
parturient  action  is  diminished  or  has  entirely  ceased.  It  does  not 
produce  permanent  contraction,  but  merely  rencAvs  the  labor  pains 
and  augments  their  force  *  *  *  (it)  abridges  human  suffering 
which  might  continue  hours  and  days  unalleviated ;  it  supersedes  the 
use  of  instruments  in  many  cases;  and  it  saves  the  attendant  much 
anxiety  and  useless  loss  of  time."  As  late  as  1882,*  it  appears  that 
ergot  was  still  used  extensively  to  increase  the  force  of  uterine  con- 
tractions during  the  early  stages  of  lalior:  and,  indeed,  in  one  of  the 
best  of  the  modern  text  books  on  pharmacology^  such  use  seems  still 
sanctioned.  The  general  consensus  of  opinion  today  among  intelligent 
and  conscientious  olistetricians,  however,  is  that  ergot  should  never 
be  administered  before  the  expulsion  of  the  placenta.  As  a  conse- 
quence of  a  century's  trial  by  the  medical  profession,  the  conclusion 
has  been  reached  that  ergot  is  an  unsafe  drug  to  employ  in  the  early 
stages  of  labor.  "The  firm  contraction  may  hinder  delivery  and  com- 
press and  asphyxiate  the  fetus;  even  rupture  of  the  uterus  has  been 
reported."  That  such  results  always  follow  the  use  of  ergot  is  a 
ridiculous  assumption;  their  absence  in  the  wide  experience  of  men 
like  Ryan  and  Dewees*'  disproves  it ;  l)ut  because  such  disasters  may 
occur,  the  earlv  administration  of  ergot  has  rightly  been  abandoned. 


*Kead    bv    invitation. 
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Follo-wing  the  demoustration  of  the  action  of  the  extract  of  the 
posterior  lobe  of  the  pituitary  gland  on  the  uterus  of  lower  animals, 
Bell/  in  1909,  suggested  its  use  to  stimulate  the  contractions  of  the 
human  uterus.  In  certain  sections  of  the  country  this  drug  enjoys  an 
enormous  popularity;  many  practitioners  employing  it  as  a  routine 
in  their  obstetrical  practice.  Those  enthusiasts^  who  recommend  the 
administration  of  pituitary  extract  in  the  early  stages  of  labor  con- 
tend that  its  action  is  essentially  different  from  that  of  ergot ;  the 
latter  drug  may  occasionally  lead  to  a  tetanic  contraction  of  the 
uterus  with  the  baneful  results  that  have  been  mentioned,  but  pitu- 
itary extract,  while  increasing  the  force  of  the  individual  contrac- 
tions, does  not  disturb  the  normal  relationship  between  relaxation 
and  contraction.  It  is  difficult,  to  say  the  least,  to  obtain  positive 
evidence  in  support  of  this  contention;  probably  it  is  based  on  "clin- 
ical impressions"  similar  to  those  M'liich  led  Ryan  to  make  the  same 
statements  in  regard  to  ergot.  Elsewhere^  we  have  shown  that  pitu- 
itary extract,  even  in  minimum  doses,  may  cause  an  increase  in  the 
tonicitj^  of  the  human  uterus  Avhich,  in  its  effect  on  intrauterine 
pressure,  is  identical  with  that  produced  by  a  tetanus.  In  the  present 
paper  the  results  of  a  more  extended  comparison  of  the  action  of 
ergot  and  pituitary  extract  on  the  uterus,  both  of  lower  animals  and 
of  women,  are  reported. 

The  preparations  used  have  been  solutions  of  the  posterior  lobe  of 
the  pituitary  gland  of  four  different  manufacturers,  three  fluidex- 
tracts  of  ergot  of  three  different  manufacturers,  and  two  special 
preparations  of  ergot.  All  of  the  samples  of  pituitary  solution  were 
of  recent  date  of  manufacture,  had  been  assayed  physiologically,  and 
appeared  to  be  of  about  the  same  strength,  as  judged  by  their  ef- 
fects on  the  isolated  uterus.  Two  of  the  fluidextracts  of  ergot  and 
the  special  preparation  were  also  fresh  preparations;  the  third  sam- 
ple of  the  tluidextract  was  at  least  four  years  old,  having  been  in 
the  laboratory  for  that  length  of  time.  All  of  these  ergot  prepara- 
tions, as  will  be  shown  in  the  tracings,  were  capable  of  causing  con- 
traction of  the  uterus  of  lower  animals  when  administered  in  suffi- 
cient dose;  as  judged  by  the  uterine  effect,  there  was  no  striking 
difference  in  the  eiYiciency  of  the  oldest  and  the  newest,  altliough  we 
found  it  practically  impossible  to  establish  definite  quantitative  rela- 
tionship between  the  different  preparations,  a  difficulty  that  Edmunds 
and  Hale^"  have  already  mentioned  in  connection  with  the  uterus 
method  for  the  assay  of  ergot. 

In  the  laboratory  experiments,  cats  and  dogs  were  utilized.  Tlie 
drugs  were  tested  on  the  excised  uterus  and  also  on  the  organ  in  situ. 
The  excised  uterus  was  suspended  in  warm,  oxygenated  Tyrode's 
solution;  after  securing  a  normal  record,  Tyrode's  solution  containing  a 
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definite  concentration  of  the  drags  was  introduced.  For  the  experi- 
ments on  the  organ  in  situ,  the  animals  were  decerebrated  and  given 
artificial  respiration;  tlie  nterine  movements  were  recorded  by  the 
method  of  Barbour/^ 

The  official  dose  of  the  flnidextract  of  ergot  is  2  c.c. ;  that  of  the 
solution  of  hj'pophysis,  1  c.c.  Of  late,  how^ever,  the  tendency  has 
been  to  administer  the  latter  drug  in  a  dose  of  %  C-C.  or  even  less. 
The  attempt  Avas  first  made  to  compare  the  action  of  ergot  and 
pituitary  solution  in  this  latter  ratio;  namely,  4  to  1  although  it 
is  probable  that,  clinically,  ergot  administered  orally  attains  a  less 
concentration  in  the  blood  than  the  smaller  dose  of  pituitary  solution 
administered  intramuscularly  or  intravenously. 

The  first  step  w^as  to  ascertain  the  dose  of  the  ergot  Avhich  was 
capable  of  causing  a  tetanic  contraction  or  a  marked  increase  in  the 
tone  of  the  uterine  muscle.  It  was  found  practically  impossible  to 
fix  on  any  definite  concentration  or  dose,  because  of  the  difference 
in  the  response  of  the  uteri  of  different  animals  of  the  same  species. 
As  a  rule,  the  intravenous  injection  of  approximately  the  clinical 
dose,  0.04  c.c.  per  kilogram  or  a  concentration  of  1  to  10,000  did  not 
uniformly  have  striking  or  persistent  effects.  For  the  intact  uterus, 
it  was  necessary  to  use  a  dose  of  0.1  c.c.  per  kilogram;  and  for  the 
excised  uterus,  1  to  1.000  produced  the  most  desiral)le  action.  The 
tracings  in  Fig.  1  illustrate  the  tetanic  action  of  ergot  on  the  cat's 
uterus  in  sftu ;  w^hile  Fig.  2  shows  a  similar  action  on  the  uterus  of  a 
dog,  /;;  siiu.  Fig.  3  shows  the  effect  of  pituitary  solution  both  upon 
the  uterus  and  upon  the  blood  pressure. 

Decided  effects  were  more  easily  elicited  by  pituitary  solution.  Thus, 
Fig.  4  illustrates  the  effect  following  the  intravenous  injection  of 
0.01  c.c.  of  pituitary  solution  per  kilogram  into  a  non-pregnant  cat. 
In  this  animal  the  intravenous  injection  of  0.04  c.c.  of  flnidextract 
of  ergot  per  kilogram  produced  only  slight  effects,  the  increase  in 
tone  passing  off  in  4.5  minutes  after  the  first  preparation  and  6.25 
minntes  after  the  second;  while  after  the  injection  of  a  fourth  of  this 
dose  of  a  solution  of  pituitary,  there  was  an  enormous  increase  in 
tone,  which  persisted  to  the  termination  of  the  experiment  some 
thirty  minutes  later.  It  is  possible  that  the  previous  ergot  injections 
sensitized  the  uterus  to  the  later  action  of  the  pituitary,  Edmunds  and 
Hale^°  having  noted  an  increasing  irritability  of  the  uterine  muscle  as 
a  persistent  effect  of  ergot  injections.  In  the  experiment  illustrated 
hi  Fig.  5,  the  order  of  injection  w'as  reversed,  the  pituitar.y  solution 
-being  injected  first,  with  the  result  that  there  was  a  marked  increase 
in  tone,  persisting  four  minutes;  while  the  subsequent  injection  of  a 
thirty-two  times  larger  dose  of  flnidextract  of  ergot  caused  a  much 
smaller    contraction,    which    passed    off    completely    in    three    and 
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Fig.  1. — Pregnant  cat  ;  pithed.  Persistent  increase  in  tone-tetanus  following  the  injection 
of  0.1  CO.  of  £i.  ext.  ergot  per  kilogram.  Uterus  did  not  relax  until  more  than  fifteen  jnin- 
utes  elapsed  after  injection.  Xote  the  large  dose  necessary  to  produce  this  eflect.  Time 
intervals,    fiv'e    seconds. 


Fig.  2.- — Xonjiregnant  dog.  Record  of  blood  pressure  and  uterine  contractions.  Injection 
of  0.1  c.c.  ft.  ext.  ergot  per  kilogram  caused  a  tetanus  of  the  uterus  persisting  3,6  minutes. 
Slight   rise   in   blood   pressure. 


Fig.  3. — Nonpregnant  dog,  pithed.  Injection  of  0.01  c.c.  pituitary  solution,  caused  a 
tetanus  which  persisted  35  minutes,  when  the  experiment  was  discontinued.  Little  effect  on 
blood-pressure. 


one-half  minutes.  In  one  tracing  are  recorded  the  effects  obtained 
simultaneously  on  the  uterus  of  a  cat  in  situ  and  a  small  portion  of  the 
uterus  of  the  same  animal  excised.     The  larger  dose  of  the  ergot  prepa- 
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ration  caused  less  effect  in  both  instances.  In  a  nonpregnant  clog,  suc- 
cessive injections  of  a  sample  of  fluidextract  of  ergot  and  one  of  pitui- 
tary solution  were  made.  The  ergot  was  given  in  a  dose  of  0.1  c.c.  per 
kilogram ;  the  dose  of  the  pituitary  solution  was  one-tenth  this  size.  The 
increased  tonus  following  the  ergot  injection  persisted  6.25  minutes ;  the 
greater  increase  in  contraction  produced  by  the  pituitary  solution  per- 
sisted over  thirty  minutes.  In  the  tracing  obtained  from  the  intact 
uterus  of  a  pregnant  cat,  the  small  dose  of  0.5  c.c.  of  a  1 :400  pituitary 
solution  caused  more  striking  and  persistent  effect  than  fluid  extract  of 
ergot  in  thirty-two  times  this  dose.  A  segment  of  dog's  uterus  sus- 
pended in  Tyrode's  solution  containing  pituitary  solution  in  the  pro- 
portion of  1 :2000,  contracted  more  markedly  than  it  did  in  the  fluid 
extract  of  ergot  in  twenty  times  more  concentrated  solution. 

From  these  experiments,  it  seems  fairly  safe  to  conclude  that  pitu- 
itary solution  affects  the  uterus  of  cats  and  dogs  more  powerfully 
than  ergot  does.     Instead  of  being  devoid  of  the  tetanizing  action 
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JFig.  4. — Pithed  cat;  nonpregnant.  First  injection  of  .Lilly's  fl.  ext.  ergot.  Resulting 
maximum  of  contraction  reached  in  4.5  minutes,  next  injection  of  the  same  dose,  i.e., 
0.04  c.c.  per  kilogram.  Mulford's  fl.  ext.  ergot ;  resulting  maximum  contraction  reached 
in  6.25  minutes.  IvBst  injection,  0.01  c.c.  pituitary  solution;  contraction  maintained  35 
minutes. 


manifested  by  ergot,  pituitary  solution  seems  more  prone  to  produce 
either  a  tetanus  or  an  increase  in  tone  which  is  similar  in  regard  to 
its  effect  on  intrauterine  pressure.  The  indication  is,  therefore,  that 
pituitary  solution,  instead  of  being  safer  than  ergot  when  employed 
in  the  early  stages  of  labor  is  actually  more  dangerous. 

There  are  some,  however,  who  will  advance  the  argument  that 
results  obtained  on  lower  animals  cannot  be  used  as  a  basis  for  draw- 
ing clinical  conclusions.  The  most  direct  answer  to  this  argument  is 
the  presentation  of  clinical  evidence  in  support  of  the  statement  that 
the  human  uterus  is  also  affected  as  powerfully  by  pituitary  solu- 
tion as  it  is  by  ergot.  In  the  paper  already  referred  to,^  such  evidence 
has  been  presented.  In  the  earlier  experiments,  records  of  contrac- 
tions of  the  human  uterus  were  obtained  by  means  of  inserting  a 
Voorhees  bag  into  the  cervical  canal  and  connecting  the  bag  with  a 
mercurial  manometer.     Since  it  w^as  possible  to  secure  such  records 
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Fig.  5. — Pregnant  cat,  decerebrated.  Time  inter\'als  30  seconds.  One-half  c.c.  of  1  :400 
pituitary  solution  per  kilogram  caused  a  much  more  pronounced  eflfect  than  32  times  this 
dose  of  fl.   ext.   ergot.     The  pituitary   eflfect   persisted   4  minutes,   that   of  ergot   3.5   minutes. 


/-vyi^^'^s^^. 


Pig  6. — Patient  at  term  and  in  first  stage.  In  this  and  all  subsequent  records  the  timer 
marks  minutes.  Ergotole,  1  c.c.  given  at  the  point  marked  by  arrow.  Patient  cried  out  at 
the  prick  of  the  needle  and  the  consequent  rise  in  intrauterine  pressure  shows  on  the  record 
as  an  abrupt  rise  and  fall  in  contrast  to  the  regular  rhythmic  wave-like  uterine  contractions. 
The  lines  marked  "c"  are  the  result  of  an  occasional  cough.  Xote  that  after  20  minutes 
there  was  an  increase  in  the  rhythm,  but  there  is  a  return  to  the  base  line  alter  eacn  con- 
traction. The  two  tracings  below  are  the  records  of  another  patient  at  term.  She  was 
given   2   c.c.    of    fl.e.xt.    ergot    with   no    demonstrable   eflfect. 


I'm  7  — Thi<  patient  was  at  term  and  late  in  the  first  stage.  Pituitrin  0.12  c.c.  hypo- 
dermically.  In  two  minutes  partial  tetanus  with  superimposed  waves  of  contraction.  Per- 
pendicular lines  at  the  acme  of  pains  are  due  to  the  straining  action  of  the  abdominal  muscles. 
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only  during-  the  first  stage  of  labor,  it  was  iiecessaiy  to  proceed  with  the 
utmost  caution,  using  only  very  small  doses  in  nearly  all  the  cases. 
Later,  by  the  utilization  of  the  method  of  "external  hysterography" 
suggested  by  Riibsamen,^-  we  have  been  able  to  secure  records  of 
uterine  contraction  in  the  third  stage  of  labor  and  after  the  expul- 
sion of  the  placenta.    All  of  the  ^vomen  were  at  term. 

Fig.  6  shows  the  most  marked  effect  of  ergot  preparations  that  we 
have  been  able  to  obtain  in  the  first  stage  of  labor.  In  the  upper 
tracing,  1  c.c.  ergotole  was  injected  hj-podermically  at  the  point 
marked  "T"'  and  in  the  lower  tracing,  3.75  c.c.  of  the  fluidextract 
was  given  by  mouth  at  the  indicated  time. 

In  our  former  work,  the  use  of  pituitary  extract  even  in  minute 
doses  so  uniformly  produced  partial  tetanus,  that  we  have  not  felt 
justified  in  repeating  this  work.     For  the  sake  of  comparison,  how- 
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Fig.  S. — Tracing  obtained  in  the  thii'd  stage  by  Riibsamen's  method.  Down  strokes  represent 
contractions,  respiratory  movements  straight  up-and-down  lines,  and  the  uterine  comractions  by 
broader  waves  every  7  or  8  minutes.  Patient  given  1  c.c.  of  pituitrin.  Her  struggles  against 
the  hypodermic  threw  the  thread  off  the  pulley.  Six  minutes  after  the  injection  marked  con- 
traction of  the  uterus  and  complaint  of  pain.  This  persisted  for  9'->  minutes  and  after  a  quies- 
cent period  of  two  minutes  recurred  for  5  minutes,  but  with  less  intensity.  A  indicates  artifacts 
caused  by  the  threads  slipping  off. 


ever,  we  wish  to  show  one  of  our  former  tracings  (Fig.  7).  This  was 
made  by  injecting  hypodermically  a  multipara  at  term  with  0.12  c.c.  of 
pituitrin.  The  latent  period  was  scarcely  two  minutes  and  the  uterus 
remained  continuously  contracted  with  superimposed  waves  of  con- 
traction for  a  period  of  28  minutes. 

In  the  tracings  made  by  Riibsamen's  method,  down  strokes  repre- 
sent contractions.  A  change  in  the  height  of  the  record  above  the 
base  line  does  not  represent  a  change  in  tone  as  might  be  thought 
at  a  cursory  glance,  but  means  a  slight  shifting  of  the  patient's  po- 
sition. Riilisamen  used  kidney  pads  to  immobilize  the  patients,  but 
in  our  Avork  we  have  simplified  the  apparatus  as  much  as  possible  in 
order  to  enable  us  to  set  it  up  quickly  after  the  birth  of  the  baby. 
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Fig-.  8  shows  the  eifect  of  mjecting  1  c.c.  of  pituitrin  hypodermieally 
in  the  third  stage  of  labor.  Six  minutes  after  the  injection,  there  was 
a  marked  contraction  of  the  uterus  and  the  patient  complained  of 
pain.  This  persisted  for  nine  and  a  half  minutes,  and  after  a  qui- 
escent period  of  two  minutes,  recurred  for  five  minutes,  but  with  less 
intensity.  The  patient  expelled  the  placenta  by  voluntary  effort  at 
the  end  of  the  record.  When  fluid  extract  of  ergot  3.75  c.c.  was  given 
in  the  third  stage,  there  was  no  demonstrable  effect  other  than  a  slight 
diminution  of  the  respiratory  movements  thirteen  minutes  after  and 
again  sixteen  minutes  afterwards. 

Tlie  best  time  to  study  uterine  contractions  by  "external  hysterog- 
raphy,"  is  just  after  the  completion  of  the  third  stage  of  labor.     The 
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Fig.  9. — Record  obtained  shortly  after  the  third  stage.  I'l.  cxr.  irgdt.  7.5  c.c.  \\a?  given 
by  mouth,  with  very  little  effect  e.xcept  a  slight  shortening  of  the  interval  between  afterpains 
and    an    increased    suffering    on    the    part    of    the    patient. 


patient  is  well  content  to  lie  perfectly  still,  except  possibly  Avhen  she 
has  an  afterpain,  and  there  are  none  of  the  necessary  disturbances  of 
the  third  stage,  such  as  delivering  the  afterbirth,  repairing  lacera- 
tions, etc.  It  is  at  this  time  that  ei'got  is  most  generally  used,  and 
here  too,  it  is  generally  conceded,  lies  a  field  of  usefulness  for  pit- 
uitary substance.  We  have  found  that  only  multiparae  are  useful  for 
demonstrating  the  action  of  these  drugs  for  the  reason  that  in  pri- 
miparae  the  uterus  remains  firmly  contracted  and  ou\y  the  respiratory 
movements  sliow  on  the  records.  Fig.  9  is  a  record  obtained  shortly 
after  the  third  stage.  This  multipara  was  having  afterpains  approx- 
imately every  five  minutes.  She  was  glNcn  7.5  c.c.  of  the  fluidextract 
of  ergot  Avilh  vei-y  liUlc  effect  except  a  slight  shoi-tcuing  of  the  inter- 
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val  between  pains  and  increased  suffering  on  tlie  part  of  the  patient. 
Fig.  10  is  another  postpartnni  record  upon  a  multipara.  This  jDatient 
was  given  first  3'.75  c.e.  of  tlie  fiuidextract  of  ergot  by  mouth  and 
later  1  c.c.  of  pituitrin  subcutaneousl}'.  The  ergot  seemed  to  cause 
a  moderate  increase  in  the  fi-equency  of  contractions,  while  after  the 


Fig.  10. — Postpartum  record.  Patient  given  first  3.75  c.c.  fl.  ext.  ergot  by  mouth  and 
later  1  c.c.  pituitrin  hypodermically.  Ergot  seemed  to  cause  a  moderate  increase  in  the 
frequency    of    the    contractions    while    after    the    pituitrin    they    came    in    rapid    succession. 
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Fig.  IL — Postpartum  record.  Patient  was  given  first  pituitrin  and  then  fl.  e.xt.  ergot. 
Depression  three  minutes  before  the  pituitrin  was  given  is  caused  by  the  jiatient  shifting 
her  position.  The  latent  period  of  the  pituitrin  8  minutes,  contraction  lasted  5  minutes. 
Latent  period  for  ergot  was   13  minutes  and  resultant  contraction  lasted  8  minutes. 


pituitrin  the  contractions  came  in  rapid  succession.  In  Fig.  11  the 
order  of  administration  was  reversed.  The  latent  period  here  was 
eight  minutes  for  the  pituitrin  and  the  contraction  lasted  five  min- 
utes. The  latent  period  for  the  ergot  was  thirteen  minutes  and  the 
resultant  contraction  lasted  eight  minutes. 
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COMMENT 

In  no  case  by  the  use  of  ergot  did  we  elicit  tetanic  contractions  of 
the  uterus  in  human  beings  in  the  first  stage  of  labor.  This  is  at  such 
a  variance  with  what  the  accumulated  clinical  experience  of  a  hun- 
dred years  has  led  us  to  expect  that  we  were  at  a  loss  how  to  inter- 
pret our  results.  At  first,  we  were  inclined  to  the  supposition  that 
the  drugs  used  were  inert,  but  this  we  disproved:  first,  by  testing 
the  same  drugs  upon  animals,  and  second,  by  getting  practically  the 
same  results  with  other  lots  of  ergot.  It  is  likely  that  there  is  a 
great  deal  of  variation  in  the  response  of  human  uteri  to  both  ergot 
and  pituitar.y  solution,  and  that  the  occasional  existence  of  a  uterus 
highly  sensitive  to  these  drugs  accounts  for  the  disastrous  results 
that  have  followed  their  use.  We  have  encountered  such  uteri  not 
infrequenth'  in  our  work  with  animals.  Another  explanation  that 
may  account  for  a  certain  number  of  cases  is  the  sensitization  of  the 
uterus  by  repeated  doses  of  ergot  as  was  noticed  by  Edmunds  and 
Hale.  We  have  seen  no  such  phenomenon  in  our  observations  upon 
human  beings.  In  the  laboratory,  however,  we  have  noticed  a  great 
variability  in  the  response  of  the  same  uterus,  the  response  some- 
times being  increased  and  sometimes  being  diminished  by  repeated 
doses  of  ergot. 

Next  to  the  ease  and  promptness  with  which  a  ,tetanic  contraction 
of  the  uterus  is  elicited  by  pituitary  solution,  the  most  interesting 
feature  of  tlie  action  of  this  drug  is  the  variation  of  the  latent  period. 
It  has  often  been  noted  clinically  that  the  effect  of  tlie  solution  of  the 
hypophysis  has  been  the  more  prompt  and  energetic,  the  closer  the 
patient  was  to  term.  This  has  been  borne  out  by  our  observations. 
When  it  has  been  necessary  to  induce  labor  in  the  seventh  month,  the 
latent  period  was  four  minutes,  while  at  term  we  found  it  to  be  two 
minutes.  In  the  third  stage  six  minutes  elapsed  after  the  injection 
of  the  liquid  before  a  response  Avas  noted,  while  after  the  delivery  of 
the  placenta,  the  latent  period  was  found  to  be  eight  minutes. 

CONCLUSIONS 

It  can  be  readily  demonstrated  by  animal  experimentation  that  the 
action  of  ergot  and  hypophysis  solution  upon  the  uterus  are  the  same 
if  large  enough  doses  of  ergot  are  used. 

The  action  of  pituitary  preparations  is  much  more  powerful  than 
that  of  ergot.  This  is  readily  shown  both  by  experiments  upon  an- 
imals and  b.y  accurate  observations  upon  human  beings. 

The  action  of  botli  drugs  varies  greatly  with  dii^erent  individuals. 
This  is  a  common  clinical  experience  and  is  abundantly  substantiated 
by  laboratory  experiments. 
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DISCUSSION 

DR.  RUDOLPH  W.  HOLMES,  Chicago,  Illinois.— I  shall  .nniine  myself  to  re- 
marks relevant  to  the  paper  of  .Dr.  Watson.  My  practice  lias  been  to  induce  labor 
largely  on  two  of  his  indications,  namely,  the  toxemias  of  pregnancy,  and  dis- 
tress, discomfort  and  insomnia  which  may  be  incident  to  the  latter  days  of  preg- 
nancy. U])  to  ten  years  ago,  veiy  frequently,  if  there  were  minor  cephalopelvic 
disproportions,  I  induced  lal)or  four  weeks  before  estimated  term.  In  later  years 
the  practice  has  been  largely  discarded.  My  impression  is  that  I  have  had  no  un- 
toward effects  to  motiier  or  l)aby  from  such  practice,  done  fur  pelvic  indications. 
When  done  earlier,  as  was  the  vogue  twenty  years  ago,  the  prematurity  of  32  weeks 
or  earlier  brought  an  occasional  disaster  to  the  baby. 

As  regards  tiie  first  indication,  I  wish  I  could  reconcile  myself  to  it.  My  teach- 
ing for  many  years  has  been  that  true  postmatui-ity  was  an  extremely  rare  event. 
We  know  not  when  pregniancy  begins,  therefore,  we  cannot  definitely  fix  the  day 
of  confinement.  In  the  classroom  this  graphic  illustration  is  given  the  class:  it 
takes  24  hours  for  a  train  to  go  from  Chicago  to  New  York.  What  time  does  it 
arrive?  The  astute  student  demands  the  time  that  it  left  the  first  city.  So  it  is 
with  the  estimated  date  of  confinement,  ignorant  of  the  moment  of  conception  we 
have  fallacies  of  our  computation  of  the  date  of  confinement. 

I  saw  one  woman  in  wlnuu  it  was  possible  to  determine  the  aj^proximate 
time  of  conception  within  a  day  of  the  fruitful  coitus.  The  first  two  pregnancies 
were  characterized  by  a  most  distressing  ptyalism.  In  her  third  pregnancy  ptyalism 
appeared  the  day  following  her  husband 's  return  from  a  protracted  absence.  We  all 
see  many  women  who  go  beyond  the  calculated  date  of  expected  confinement.  This 
is  very  different  from  a  true  protracted  gestation.  An  overlarge  baby  does  not 
attain  this  growth  in  the  last  week  or  two.  The  growth  is  jDrogressively  propor- 
tionate during  the  months  of  jiregnancy. 

DR.  N.  SPROAT  HEANEY,  Chicago,  III. — Here  we  are  considering  methods  of 
the  iriduction  of  labor,  and  I  think  it  must  be  conceded  that  the  induction  of  labor 
is  justifiable  under  certain  conditions;  also  that  there  is  such  a  condition  as  post- 
maturity, and  that  we  need  not  consider  how  to  arrive  at  these  opinions. 
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My  inaugural  thesis  before  this  Society  was  on  pituitriu  and  ever  since  that 
time  I  Iiave  been  much  interested  in  its  use  and  Iiave  had  a  great  deal  of  respect 
for  its  action.  After  a  lot  of  earlier  difficulties,  I  discarded  pituitrin  entirely,  ex- 
cepting in  the  conduct  of  the  third  stage  of  labor.  Some  of  our  members  recently 
advised  "micioscopic"  doses  of  pituitrin,  however,  for  the  induction  of  labor  and 
I  have  cautiously  resumed  its  use  for  this  purpose.  One  particular  thing  that  has 
attracted  my  attention  in  the  induction  of  labor  is  that  frequently  patients,  after 
having  been  given  quinin  and  more  especially  pituitrin  extract,  will  suffer  intensely 
and  have  haid  pains  without  any  progress.  They  may  have  intense  labor  pains  for 
a  considerable  length  of  time  and  the  pains  will  not  produce  any  effacement  or 
dilatation  of  the  cervix.  In  other  words,  while  pains  may  be  produced,  they  may 
not  be  the  proper  kind  of  pains.  Patients  are  now  watched  carefully  after  the 
giving  of  quinin  or  pituitrin  and  if  no  progress  is  apparent  within  a  few  hours, 
morphiu  is  given  the  patient,  and  the  indications  for  the  induction  of  labor  are 
studied  anew.  In  this  way  I  have  obviated  some  of  the  disagreeable  consequences 
of  induction  of  labor  and  have  saved  myself  much  j)erplexity  and  my  patients  much 
sufferiiLg. 

DR.  ARTHUR  H.  MORSE,  New  Haven,  Coxnecticut. — We  have  been  very  much 
interested  at  Yale  in  Dr.  Watson 's  previous  papers  upon  the  induction  of  labor  by 
means  of  the  administration  of  pituitrin.  However,  we  have  not  quite  dared  to 
make  use  of  it.  I  think  in  a  pre^ious  paper  Dr.  Watson  suggested  that  the  drug 
would  be  useless  as  a  means  of  inducing  abortion.  We  have  tried  it  in  several  cases 
of  incomplete  abortion  to  see  whether  or  not  it  would  cause  expulsion  of  the  re- 
tained placenta,  but  we  have  n.ot  been  successful  in  accomplishing  this.  So  it  ap- 
pears that  our  results  confirm  what  Dr.  Watson  had  already  suggested. 

I  liave  been  interested  in  Dr.  Rucker  's  paper  because  he  has  attacked  his  problem 
from  the  standi^oint  of  the  i)harmacologist.  I  have  been  wondering  wiiether  the 
curves  which  he  obtained  were  due  entirely  to  contractions  of  the  uterine  muscle; 
or  whether  an  eiror  crejit  in  as  a  result  of  the  contraction  of  the  abdominal  muscles. 
I  shall  be  interested  to  hear  from  Dr.  Rucker  on  that  point.  One  interesting  thing 
he  has  pointed  out  is  this:  the  action  of  pituitrin  is  more  marked  toward  the  end 
of  pregnancy  than  in  the  earlier  months.  Possibly  other  factors  play  a  part  here. 
Several  years  ago  it  was  pointed  out  that  the  calcium  salts  appear  to  play  a  definite 
role  in  the  causation  of  labor  and  in  a  series  of  cases  which  we  liave  been  studying, 
we  have  found  an  increase  in  the  calcium  of  the  blood  toward  the  end  of  pregnancy. 
It  appears  possible  that  the  activity  of  the  pituitary  extract  in  the  later  months  of 
pregnancy  may  be  bound  up  witii  this  increase  in  the  calcium  content  of  the  blood. 

DR.  CAREY  CULBERTSON,  Chicago.— Like  Dr.  Holmes,  I  am  interested  to 
know  exactly  what  Dr.  Watson  means  with  reference  to  maturity  or  postmaturity, 
although  I  hesitate  to  bring  up  the  question.  We  discussed  this  subject  at  length 
in  the  Chicago  Gynecological  Society  a  year  or  more  ago,  and  arrived  at  no  definite 
conclusion  as  to  what  these  terms  mean. 

As  regards  the  methods  of  Dr.  Watson,  in  my  own  expeiience  quinin  and  castor 
oil  liave  been  effective  in  a  large  number  of  cases,  in  fact,  in  a  larger  number  of 
cases  than  in  the  series  he  has  given  here. 

I  have  used  pituitary  extract  as  a  metiiod  of  induction  of  labor,  very  cautiously, 
and  its  use  has  been  attended  with  no  misfortune  thus  far.  I  have  used  rubber 
bags  in  a  considerable  number  of  cases  and  have  had  enougii  misfortune,  so  that 
today  I  empk)y  them,  as  Dr.  Watson  properly  indicates,  in  relatively  few  cases, 
where  conditions  are  favorable  and  the  indications  definite.  I  no  longer  use  tlie 
bag  for  arbitrary  induction  of  labor  at  term. 
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DR.  WILLIAM  C.  DANFORTH,  Evanston,  Illixois.— "Wlion  Dr.  Watsou  de- 
scribed his  method  two  years  ago  I  felt  as  I  think  other  members  did,  that  it  was 
a  metliod  which  should  be  approached  with  some  conservatism.  I  have,  however, 
tried  it  in  a  series  of  cases  not  so  great  as  his,  but  have  not  had  the  boldness  to 
use  quite  the  same  dosage.  We  have  used  the  castor  oil  and  quinin  as  indicated  and 
have  supplemented  this  by  three  minim  doses  of  pituitrin  every  thirty  minutes  up  to 
three  times  unless  the  patient  were  sooner  in  labor.  Only  once  or  twice  has  this 
number  been  exceeded.  This  we  tried  in  about  25  multiiJarae  and  were  successful  in 
causing  labor  to  begin  in  about  80  per  cent.  In  none  of  these  cases  did  we  have 
any  trouble  traceable  to  the  use  of  pituitrin. 

AVe  have,  later,  also  tried  it  in  a  smaller  number  of  primiparae  witli  not  quite 
so  great  a  percentage  of  success.  I  have  been  very  greatly  interested  in  reducing 
the  number  of  bag  inductions,  as  I  feel  that  any  method  which  can  offer  a  sufficient 
degree  of  safety  and  which  will  permit  us  to  dispense  with  mechanical  means  is  to 
be  welcomed.  We  were  able  last  year  in  500  cases  to  reduce  our  bag  inductions 
to  nine,  the  bag  being  used  only  in  case  of  placenta  previa  and  toxemia  in  which 
we  felt  that  rapidity  of  action  was  essential,  and  in  some  of  wliom  castor  oil,  quinin 
and  pituitrin  had  failed. 

In  some  of  these  the  action  of  tlie  bag  was  disappointing.  Where  the  liag  is 
used  only  in  cases  which  have  failed  to  respond  to  less  active  methods,  it  necessarily 
is  applied  in  cases  which  may  be  refractory  to  any  means,  hence  its  perccntge  of 
successes  would  be  lower  tlian  in  services  wiiere  it  is  more  routinely  used. 

DR.  FRANK  W.  LYXCII,  Sax  Fkaxcisco,  Califouxia. — Our  results  in  inducing 
labor  by  castor  oil  and  quinin  differ  so  much  from  those  of  Dr.  Watson  that  I 
would  like  to  give  them. 

We  became  interested  in  this  question  several  years  ago  and  began  to  record  our 
cases  so  that  we  might  know  what  proportion  of  pregniancies  at  term  went  into  labor 
following  castor  oil  and  quinin.  About  350  of  these  w^ere  reported  by  Dr.  Maxwell 
in  an  article  which  reviewed  our  induction  of  labor  cases  with  bags.  We  now  have 
nearly  500  cases  of  pregnancies  at  term,  which  were  given  castor  oil  and  quinin. 
We  give  an  ounce  and  a  half  of  castor  oil  at  5  o  'clock  in  the  afternoon,  and  5  grains 
of  quinin  an  hour  later,  and  5  grains  an  hour  tiicreafter.  Labor  followed  in  tw'enty- 
four  hours  in  two-thirds  of  the  jn-imiparae  and  in  three-fourths  of  the  multiparae. 

PROFESSOR  W.  L.  WILLIAMS,  Ithaca,  Xew  York.— I  find  obstetricians  gen- 
erally teach  definitely  regarding  the  duration  of  gestation.  Tlie  veterinarian  does 
not  find  that  to  be  true  at  all  in  domestic  animals.  The  period  of  conception  is 
definite  because  copulation  takes  place  only  when  the  graafian  follicle  is  mature, 
and  just  prior  to  menstruation  should  pregnancy  fail  to  occur.  In  the  various 
species  of  domestic  animals  the  variation  in  the  duration  of  gestation  runs  parallel 
with  the  average  duration  of  gestation;  that  is,  in  some  of  the  small  animals  the 
variation  in  duration  of  pregnancy  is  only  two  or  three  days.  In  the  cow  the  dura- 
tion of  gestation  varies  from  270  to  290  days.  In  the  mare  it  is  from  300  or  330 
up  to  360  and  even  3(35  days.  The  general  impression  is  that  the  fetus  grows  rapidly 
during  the  final  stage  of  pregnancy,  and  so  veterinarians  have  sometimes  thought 
of  inducing  labor  in  mares  in  which  pregnancy  seems  too  long,  in  order  to  avoid  the 
excessive  stress  on  the  mother.  The  greatest  duration  of  pregnancy  I  have  observed 
in  a  mare  was  365  days,  and  the  young  was  a  pigmy,  so  that  excessive  size  of  fetus 
does  not  always  follow  in  prolonged  pregnancy. 

DR.  FRED  L.  ADAIR,  Mixxeapolis,  Mixxesota.— In  1916  I  wrote  a  short 
article  on  the  induction  of  labor  with  fractional  doses  of  pituitrin,  and  have  used 
the  drug  in  unconiiilicatcd  eases  since  then.     It  was  effective  in  uncomplicated  cases, 
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•without  rupture  of  the  membranes,  except  in  those  patients  Avho  were  at  or  near 
term.  I  used  pituitriu  then  in  doses  not  to  exceed  four  minims  at  intervals  of  one- 
half  hour,  and  if  labor  was  initiated  the  pituitrin  was  stopped.  On  the  other  hand, 
if  it  was  not  initiated,  it  was  continued  until  six  or  eight  doses  had  been  given. 
If  you  cannot  start  labor  with  small  doses  of  pituitrin,  it  is  better  to  cease  adminis- 
tering it.  We  have  also  used  castor  oil  and  quinin.  A  safer  method  of  adminis- 
tration is  to  begin  by  giving  castor  oil  in  doses  from  half  an  ounce  to  an  ounce, 
depending  on  the  individual  susceptibility  to  the  action  of  cathartics,  at  the  same 
time  giving  five  grains  of  quinin,  and  repeating  the  quinin  in  five  grain  doses,  at 
intervals  of  four  hours  for  four  or  five  doses,  unless  the  patieut  develops  signs  of 
cinchonism.  In  the  cases  in  which  there  is  no  urgency  in  inducing  labor,  we  try 
the  castor  oil  and  quinin,  and  if  that  fails,  w-e  try  fractional  doses  of  pituitrin, 
and  if  sometimes  there  is  failure  by  these  methods,  we  are  wananted  in  using  the 
more  effective  methods. 

As  to  the  useless  suffering  of  the  f)aticnts  from  the  use  of  pituitrin,  I  have 
found  that  the  bougie  and  bag  are  not  always  efficacious.  These  patients  not  in- 
frequently have  pain^  with  the  bougie  and  bag  and  when  they  are  removed  or 
expelled  the  pains  stop.  I  think  the  objection  raised  by  Dr.  Heaney  in  regard  to 
the  use  of  pituitrin  also  applies  to  other  methods  of  inducing  labor,  but  perhaps 
in  less  degree. 

DE.  ALFRED  B.  SPALDING,  Sax  Francisco,  California.— May  I  a<k  Dr. 
Watson  what  sort  of  quinin  he  uses  for  the  induction  of  labor  ami  in  what  man- 
ner the  solution  is  given? 

DR.  WILLIAM  E.  DARXALL,  Atlantic  City,  Xeav  Jersey  (by  invitation). — 
In  all  this  discussion  on  the  induction  of  labor  I  have  noticed  that  there  has  been 
a  conspicuous  absence  of  the  use  of  the  Barnes  bag  for  the  induction  of  labor,  and 
I  want  to  know  from  Dr.  Watson  if  he  has  given,  up  this  method. 

DR.  WATSOX  (closing). — A  good  deal  of  discussion  seems  to  center  around  the 
indications  for  the  induction  of  labor  in  these  cases,  particularly  postmaturity.  We 
do  not  know  what  the  duration  of  human  pregnancy  is.  What  I  teach  is,  that  if 
the  pregnancy  is  prolonged  beyond  the  calculated  date  of  labor,  that  patient  ought 
to  be  carefuUy  observed  every  week  at  least,  after  she  has  passed  term,  and  if  there 
is  any  indication  at  all  that  there  is  a  growing  dispaiity  between  the  head  and 
pelvis,  labor  ought  to  be  induced.  In  a  great  many  of  these  cases  coming  under 
the  fourth  heading,  distress  is  common,  and  those  patients  that  go  beyond  term  liave 
that  distress.     There  is  in  addition  to  that  a  great  deal  of  inconvenience. 

Regarding  the  postponement  of  labor,  I  have  found  this  method  so  safe  in  such 
eases  that  I  do  not  hesitate  to  use  it.  I  do  not  for  a  moment  think  that  all  patients, 
who  go  beyond  the  calculated  date  of  term,  or  the  majority  of  them,  really  have 
postmature  children. 

With  regard  to  the  results  obtained  by  quinin  alone,  Dr.  Lynch  mentioneil  his 
results,  and  possibly  mine  will  correspond  with  his,  but  I  do  not  wait  twenty-four 
hours  after  quinin  has  been  administered  before  I  begin  the  administration  of  the 
pituitrin.  Perhaps  I  am  a  little  over-enthusiastic  with  pituitrin  and  cannot  wait 
sufficiently  long  to  see  what  the  effect  of  the  quinin  is  going  to  be. 

Dr.  Heaney  remarked  in  regard  to  the  suffering  of  these  patients,  and  some  one 
else  stated  that  the  same  thing  applied  to  the  use  of  bags  and  bougies.  I  agree 
with  them  that  in  premature  cases  there  is  a  great  deal  of  distress,  with  no  results, 
and  we  cannot  expect  a  result  from  quinin  and  pituitiin  until  tliore  is  opening  of 
the  cervix,  and  then  labor  will  go  on. 
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DR.  KEDARXATIi  DAS.— I  should  like  to  ask  Dr.  Watson  in  connection  with 
postmature  cases,  how  many  were  primiparas  and  how  many  were  multiparas? 

DR.  WATSOX  (resuming). — I  have  not  the  exact  figures  at  my  command,  but  a 
very  considerable  number  of  these  were  primiparous  patients  who  had  gone  beyond 
t<?rm. 

In  reply  to  Dr.  Spalding,  the  solution  of  qninin  I  use  is  quinin  liydroclilorid, 
dissolved  with  10  minims  of  hydrochloric  acid  to  10  grains  of  quinin.  Patients 
object  to  the  taste,  but  they  are  willing  to  put  up  with  that  with  the  prospect  of  a 
fairly  rapid  termination  of  their  pregnancies. 

In  answer  to  Dr.  Darnall,  Ave  use  the  bags  and  catheter  or  bougies  occasionally, 
but  we  have  occasional  failures.  If  a  bag  is  used  the  patient  has  pain,  and  when 
the  bag  is  taken  out  the  pain  ceases.  One-half  c.e.  of  pituitrin  administered  at 
that  stage  will  effectively  start  labor,  and  I  think  the  use  of  pituitrin  in  such  cases 
is  a  very  good  thing. 

DR.  RUCKER  (closing  on  his  part). — "With  regard  to  the  question  of  Dr.  Morse, 
in  the  first  stage  observations  you  can  definitely  identify  the  contractions.  The 
uterine  contractions  are  long  wave-like  contractions,  while  the  contractions  of  the 
abdominal  muscles  are  of  the  short  up  and  down  type.  They  are  mere  lines  on  the 
record.  In  the  postpartum  or  third  stage  obsei-A-ations,  where  you  get  marked  con- 
ti-actiou  of  the  uterus,  tliere  is  a  noticeable  depression  wliich  is  maintained  for  a 
minute  or  more.  The  same  thing  is  done  with  the  abdominal  muscles,  but  for 
shorter  intervals.  The  respiratory  action  of  tlie  abdominal  muscles  may  mask  a 
slight  contraction  of  the  uterus. 

The  thing  that  started  us  off  was  that  ergot  gave  such  slight  results  as  com- 
pared AA-ith  the  action  of  pituitrin.  We  tried  to  measure  the  difference  in  the  effect 
of  ergot  and  pituitrin.  If  you  use  large  enough  doses,  say  three  times  as  much  ergot 
as  tlie  ordinary  dose,  you  get  a  pituitrin-like  effect. 

Dr,  Joseph  Tabor  Johnson  in  a  paper  on  ergot  presented  before  the  Society  in 
1882,  made  tlie  statement  that  mankind  would  be  a  great  deal  better  off  if  ergot 
was  abandoned.  If  that  statement  is  true  of  ergot,  what  shall  we  say  of  pituitrin, 
which  is  a  much  more  powerful  drug? 


INTEAUTERINE  EUPTURE  OF  A  VELAMENTOUS  UMBILICAL 

CORD 

By  George  AV.  Kosmak.  :M.D.,  F.A.C.S. 

New  Yorl-,  X.  Y. 

THERE  is  no  gainsaying  the  fact  that  improvement  in  obstetrical 
methods  and  ]n'ocednres  has  largely  diminished  maternal  morbidity 
and  mortality.  Any  one  Avhose  obstetrical  experiences  extend  back  over 
a  period  of  twenty  years  can  bear  personal  witness  to  the  reduction  in 
the  number  of  serious  obstetrical  complications  that  are  referred  to  a 
hospital  for  final  delivery  or  treatment  or  are  met  with  in  consultation 
practice.  But  there  is  still  a  large  group  of  fetal  anomalies  before 
which  the  obstetrician  stands  helpless.  This  includes  mainly  those  ac- 
cidents associated  with  fetal  growth  and  development  that  cannot  be  de- 
tected in  advance  by  any  known  methods  that  would  result  in  the  sav- 
ing of  the  life  of  the  child.  Among  these,  attention  may  be  directed  to 
anomalies  of  the  cord  either  in  its  development  or  in  its  accidental  mal- 
position, and  it  is  to  an  example  of  this  that  I  desire  to  call  your  atten- 
tion. 

Case  Report. — Mrs.  M.  F.  E.,  aged  thirty,  married  July  1,  1920.  First  consulted 
me  on  April  16,  1921,  with  a  history  of  having-  had  her  last  regular  period 
January  23  to  28.  She  flowed  slightly  for  two  days  in  February.  The  patient 's 
previous  history  was  good.  She  aj^peared  well  nourished,  inclined  to  corpulency 
and  stated  that  she  had  gained  twenty  pounds  since  her  marriage-  It  was  difficult 
to  map  out  the  uterus  by  bimanual  examination  on  account  of  the  thick  abdominal 
wall  liut  a  rather  hard  rounded  mass  was  definitely  palpable  in  the  left  adnexal 
region  which  was  thought  to  be  a  tumor  of  the  ovary  or  possibly  a  uterine  fibroid. 
A  month  later  the  uterine  enlargement  was  definitely  palpable.  There  were  no 
subjective  signs  of  pregnancy  noted,  no  morning  sickness,  no  breast  secretion.  Dur- 
ing the  summer  the  patient  began  to  notice  swelling  of  the  hands  and  feet  and  she 
felt  life  for  the  first  time  June  15th.  The  blood  pressure  was  never  above 
140,  but  beginning  with  the  first  week  of  September  the  patient  complained 
of  constant  drowsiness  wdrich  bothered  her  to  such  an  extent  that  she  was  unable 
to  attend  to  her  ordinary  household  duties.  Aside  from  pyrosis  no  other  symptoms 
were  complained  of.  The  urine  at  this  time  showed  slight  traces  of  albumin  but  no 
casts,  with  a  depressed  gravity  and  a  corresponding  relative  amount  of  urea.  The 
blood  picture  was  normal.  Intensive  tingling  in  the  hands  and  feet  together  with 
indefinite  neuralgic  pains  made  the  patient  very  uncomfortable.  The  puffiness  'of 
the  hands  and  the  edema  of  the  legs  and  abdominal  wall  became  more  marked  and 
as  no  response  followed  ordinary  dietetic  and  eliminative  measures,  I  sent  the 
l)atient  to  the  Lying-in  Hospital  where,  after  a  week's  rest  in  bod  witli  thorough 
catharsis,  dietetic  restrictions,  colonic  irrigations  and  hot  packs,  /i  rapid  improve- 
ment occurred.  The  urinary  picture  at  this  time  showed  little  change,  slight  to 
moderate   traces   of   albumin  and   a  low   specific   gravity   with   occasional   granular 
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casts.     The  blood  pressure  at  this  time  began  to   go   up   slightly  and  varied   from 
146  to  150. 

Although  the  pregnancy  had  been  calculated  as  due  about  October  30,  the  pa- 
tient at  this  time  was  evidently  not  over  eight  months.  On  November  15  I  ordered 
two  ounces  of  castor  oil  as  a  cathartic  and  also  with  the  hope  that  labor  might  be 
induced,  as  the  patient  had  become  rather  uncomfortable  and  the  abdominal  enlarge- 
ment rather  extreme.  No  pains  resulted  and  the  patient  was  quite  comfortalile 
after  taking  the  oil.  While  engaged  in  playing  cards  about  six  hours  after  taking 
the  oil  she  noticed  a  sudden  discharge  of  blood,  no  pains  were  present.  I  saw  her 
about  an  hour  and  a  half  later  and  found  the  bed  clothes  saturated  and  internal 
vaginal  examination  showed  the  vagina  full  with  large  clots.  Patient 's  general  con- 
dition was  good  although  she  appeared  rather  pale  and  the  pulse  was  somewhat 
rapid.  She  stated  that  she  had  not  felt  any  life  since  six  o  'clock.  The  cervix 
was  rigid,  high,  thick,  one  finger  dilated  and  no  presenting  part  could  be  felt.  The 
fetal  heart  was  not  heard.  A  tentative  diagnosis  of  premature  separation  of  the 
placenta  was  made  and  the  patient  was  sent  to  the  Woman 's  Hospital.     Xotwith- 
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Fig.  1. — Diagrammatic  representation  of  plaoenta,  showing  rupture  of  velamentous  cord  ves- 
sels on  the  left.  The  right  half  of  the  sketch  shows  the  position  of  the  placenta  and  the 
course   of  the   blood   from   the   separated   placenta    (a). 


standing  the  fact  that  the  fetus  was  probably  dead  and  that  the  hemorrhage  had 
lessened  at  the  time  of  admission  I  felt  it  advisable  to  deliver  immediately  hy 
cesarean  section  in  view  of  the  long  rigid  cervix,  insufliicient  dilatation  and 
the  fact  that  the  patient  had  already  lost  considerable  blood  with  a  pos- 
sibility of  a  recurrence  of  the  hemorrhage.  The  cesarean  operation  was  done  by 
the  Davis  technic.  After  incising  the  uterus  the  hand  was  introduced  and  the 
meml>ranes  swojit  free.  The  liquor  amnii  which  was  evacuated  was  mixed  with  fresh 
fluid  blood.  A  part  of  the  placenta  projected  into  the  wound  and  the  organ  itself 
was  attached  along  the  right  side  of  the  uterus  extending  down  to  the  lower  uterine 
segment.  The  child  Avas  extracted  by  the  feet.  There  were  no  pulsations  evident  in 
the  cord.  The  baby  appeared  exsanguinated  and  had  evidently  died  recently. 
After  extracting  the  placenta  and  membranes  the  uterine  wall  was  sutured  in  layers 
with  plain  catgut.  The  uterus  contracted  well  and  presented  at  least  one-half 
dozen  fibroid  nodules  projecting  from  the  surface.  One  of  considerable  size  in  the 
anterior  wall  was  included  in  the  incision.  A  tumor  as  large  as  a  hen's  egg  which 
projected  from  the  surface  of  the  anterior  wall  and  appeared  to  be  breaking  down 
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was  clamped  and  excised  from  its  attachment  by  a  broad  joedicle.  Tlie  abdominal 
Avail  -was  then  closed  in  layers  and  the  patient  returned  to  bed  in  good  condition,  ap- 
pearing rather  pale  but  responding  satisfactorily  to  treatment.  Further  examina- 
tion of  the  fetus  showed  that  it  was  well  nourished,  the  subcutaneous  fat  slight, 
that  it  was  very  much  exsanguinated.  The  placenta  itself  was  quadrilateral  with 
the  cord  attached  to  the  upper  pole  in  the  form  of  a  velamentous  insertion.  A 
rupture  had  taken  place  through  two  of  the  separated  vessels  and  from  this  site 
the  fatal  hemorrhage  had  evidently  taken  place.  In  addition  an  area  of  about  two 
finger-breadths  at  the  upper  pole  presented  several  infarcts  and  had  evidently 
separated  from  the  uterine  wall.      (Fig.  1.) 

In  commenting  on  this  case  we  may  state  in  summary  that  we  are  deal- 
ing witli  a  primipara  in  the  eighth  month  of  her  pregnane}'  who  had 
gone  throngh  a  mild  degree  of  toxemia  of  the  nephritic  type  which  had 
responded  favorably  to  treatment.  The  placenta  presented  infarct  for- 
mation which  is  often  associated  with  such  toxemia  and  which  undoubt- 
edly led  to  the  separation  of  the  organ.  It  is  probable  that  the  uterine 
contractions  induced  by  the  castor  oil  contributed  to  the  separation  of 
the  placenta  and  that  this  likewise  resulted  in  the  laceration  of  a  por- 
tion of  the  velamentous  cord.  The  sudden  gush  of  blood  noted  by  the 
patient  probably  came  from  the  separated  placenta  although  this  blood 
apparently  had  to  travel  from  the  upper  pole  of  the  uterus  to  the  cervix 
between  the  fetal  membranes.  There  was  insufficient  dilatation  of  the 
cervix  and  no  evidence  of  placental  separation  at  the  lower  pole  which 
would  have  produced  this  amount  of  bleeding.  Strange  to  say,  the  pa- 
tient did  not  experience  the  pain  usually  associated  with  premature 
separation  of  the  placenta.  The  baby  of  course  died  from  asphyxia  as 
the  result  of  intrauterine  hemorrhage  from  the-cord.  It  will  be  noted 
in  this  case,  contrary  to  the  usual  findings,  the  velamentous  cord  was 
inserted  at  the  upper  pole  of  the  placenta,  whereas  in  the  cases  generally 
reported  this  anomaly  was  present  in  the  region  of  the  cervix  and  rup- 
ture occurred  as  the  cervix  dilated.  In  this  respect  our  case  differs 
from  those  ordinarily  observed.  The  patient  made  an  uneventful  re- 
covery, the  wound  healed  by  primary  union  and  there  was  no  shock. 
Subsequent  urine  examination  disclosed  nothing  abnormal. 

Knapp-  described  a  twin  labor  in  which  both  fetuses  were  lost  from 
this  accident,  the  anastomosis  between  the  cords  contributing  to  the  re- 
sult. Peiser"  reports  a  case  in  a  para-iii  with  two  previous  normal  la- 
bors. Her  last  was  spontaneous  and  the  baby  was  born  dead  and 
examination  showed  rupture  of  a  velamentous  cord.  Miranoff,  reporting 
the  incidence  of  this  complication  in  the  material  of  the  Dresden  Frau- 
enklinik  noted  a  frequency  of  5  per  cent  velamentous  cords  among  twin 
pregnancies  and  0.57  per  cent  in  all  labors.  The  occurrence  has  been 
variously  estimated  by  several  observers  as  occurring  in  from  0.4  to  0.9 
per  cent  of  all  cases. 

The  diagnosis  of  tlic  condition  and  the  delivery  of  a  living  child  is 
rather  uiuisual.     Ahlfcld  has  had  two  cases.     Hartman*  reports  a  case 
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associated  with  a  lateral  i)]acenta  previa  in  wliicli  he  did  a  version  with 
the  deliveiy  of  a  living  child. 

The  placental  insertion  of  the  cord  is  suljject  to  considerable  varia- 
tions, most  of  which  are  without  pathological  significance.  The  presence 
of  the  so-called  Velanientous  insertion  of  the  cord  must  always,  however, 
be  regarded  as  a  source  of  danger  to  the  child.  In  this  anomaly  the 
umbilical  vessels  become  separated  at  varying  distances  from  the  pla- 
centa and  take  a  course  between  the  amnion  and  chorion  before  reach- 
ing their  placental  termini.  This  means  that  when  labor  begins  a  rup- 
ture of  the  membranes  occurs  in  the  immediate  vicinity  of  these  isolated 
vessels,  especially  if  they  happen  to  be  located  over  the  internal  os,  the 
umbilical  artery  or  the  veins  as  the  case  may  be,  are  torn  through  with 
the  loss  of  the  fetus  from  hemorrhage,  or  the  advance  of  the  present- 
ing part  may  compress  these  vessels  and  produce  fetal  asphyxia. 
Whether  these  babies  are  less  well  developed  or  whether  premature  labor 
may  occur  as  the  result  of  this  anomaly,  the  outcome  is  doubtful.  A 
considerable  number  of  cases  of  fetal  death  from  this  source  have  been 
recorded  among  them  one  by  Williamson'^  in  which  the  cord  ruptured 
at  the  upper  pole  of  the  ovum  when  the  patient  went  into  the  second 
stage  and  fetus  died  notwithstanding  a  rapid  forceps  extraction.  Wil- 
liamson believes  that  if  the  diagnosis  is  made  early  in  labor,  cesarean 
section  is  indicated  but  after  rupture  the  chances  of  securing  a  living 
child  hardly  warrants  this  exposure  of  the  mother. 

The  frequent  association  of  velamentous  cord  insertion  with  placenta 
previa  should  lead  us  to  bear  this  complication  in  mind.  Again,  irreg- 
ular bleeding  at  the  end  of  the  first  stage  of  labor  should  also  lead  us 
to  suspect  this  condition  where  a  lateral  placenta  was  believed  to  be 
present  and  none  found  on  careful  examination,  especially  where  the 
presenting  part  is  well  engaged.  As  for  the  methods  of  treatment,  it  is 
radical  to  suggest  a  cesarean  section  in  order  to  obviate  the  long  delay 
incident  to  complete  dilatation  of  the  cervix  but  where  the  accident  oc- 
curs in  a  primipara  with  such  a  severe  hemorrhage  as  in  the  case  here- 
with reported,  due  to  another  cause,  cesarean  section  Avould  be  the  only 
method  of  choice. 

It  is  claimed  that  velamentous  insertion  of  the  cord  is  always  asso- 
ciated with  placental  anomalies  such  as  previa  and  succenturiata  and 
also  infarcts  as  noted  b}-  De  Lee.^  Multiple  fetuses,  twins  and  triplets, 
are  also  reported  as  accompaniments  of  this  cord  anomaly. 

The  diagnosis  of  the  condition  is  only  possible  if  the  pulsating  vessels 
can  be  felt  within  the  circle  of  the  dilating  cervix  over  the  bulging  bag 
of  waters.  In  such  cases  it  may  be  possible  to  rupture  the  membranes 
between  the  vessels  after  dilatation  is  complete  and  then  deliver  the 
child  as  rapidly  as  possible  otherwise  pressure  will  produce  asphyxia. 
Where  the  cervix  is  not  vet  fullv  dilated  a  Yoorhees  or  other  soft  rubber 
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bag  may  be  carefully  inserted  so  as  not  to  produce  a  premature  rupture 
of  the  membranes,  but  fetal  asphyxia  is  readily  possible  in  such  cases. 
In  primiparae,  however,  such  as  the  present  case,  with  long  rigid  cer- 
vix, even  if  a  diagnosis  had  been  made,  such  slow  methods  would  have 
been  of  no  avail.  Where  the  cord  is  inserted  at  the  upper  pole  of  the 
uterus,  as  in  this  instance,  a  diagnosis  by  palpation  is,  of  course, 
impossible. 

REFERENCES 

(1)  Jour.  Obst.  and  Gynec,  Brit.  Emp.,  1912,  p.  203.  (2)  Arch.  f.  Gyniik., 
1896,  ii,  No.  3.  (3)  Monatschr.  f.  Geburtsh.  u.  GjTiak.,  1898,  viii,  619.*  (4) 
Monatschr.  f.  Geljurtskiuide,  xxxi,  289.  (5)  De  Lee:  Principles  and  Practice  of 
Obstetrics. 

DISCUSSION 

DE.  M.  PIERCE  RUCKER,  RicinioxD,  Virginia.— Shortly  after  getting  a  copy 
of  the  program  I  had  a  case  which  may  be  of  some  interest  to  relate.  It  was  a 
normal  delivery.  The  cord  was  clamped ;  the  patient  started  to  bleed.  I  pressed  on 
the  abdomen,  and  about  three  or  four  inches  from  the  vulva  the  umbilical  vein 
rupture  and  spurted  blood  all  over  tlie  nurse.  This  case  shows  the  ease  with 
which  these  things  may  happen.     There  was  no  undue  pressure  made  on  the  fundus. 


IS   INTERFERENCE   JUSTIFIABLE    AFTER   TWENTY-FOUR 

HOURS  OF  LABOR  WHEN  NO  OTHER  INDICATION 

IS  PRESENT? 

A  Study  Based  upon  a  Series  of  Prolonged  Labors 
Conservatively  Treated 

By  Alfred  C.  Beck,  M.D. 

Brool'lyn,  N.  T. 

THE  sense  of  security  which  is  obtained  by  the  use  of  the  two  flap, 
low  incision  cesarean  section  after  a  test  of  labor,  has  led  us  to 
resort  more  frequently  to  a  tliorough  test  of  labor  whenever  relative 
disproportion  exists.  By  this  routine  we  mean  one  that  has 
allowed  sufficient  time  for  complete  dilatation  and  several  hours 
of  second  stage  pains,  as  we  have  learned  that  accurate  conclusions 
concerning  the  need  for  suprapubic  delivery  can  be  obtained  only 
after  the  patient  has  been  permitted  to  completely  dilate  her  cervix 
and  have  several  hours  of  second  stage  pains  with  ruptured  mem- 
branes. While  the  majority  of  the  patients  so  treated  have  been  deliv- 
ered either  spontaneously  or  by  some  relatively  simple  procedure,  a 
number  of  them  have  been  many  hours  in  labor.  The  end  results  in 
these  instances  of  prolonged  labor  were  so  satisfactory  that  Ave  were 
led  to  question  the  value  of  many  of  the  procedures  which  have  been 
advised  as  a  prophylaxis  against  prolonged  and  difficult  labor.  In 
order  that  we  might  test  out  this  hypothesis  we  decided  to  abandon 
these  measures  and  accordingly  conducted  a  series  of  cases  in  which 
we  paid  no  attention  to  the  size  of  the  child  or  the  so-called  danger 
of  allowing  the  pregnancy  to  continue  beyond  the  expected  date  of 
confinement.  Occipitoposteriors  Avere  managed  expectantly  and  no 
attempt  was  made  to  favor  dilatation  in  dry  labors.  In  this  series 
we  did  not  interfere  in  any  Avay  until  the  patient  had  at  least  two 
hours  of  good  second  stage  pains  unless  a  definite  fetal  or  maternal 
indication  arose.  The  use  of  this  routine  gave  us  a  considerable 
number  of  prolonged  labors.  AVhile  such  labors  were  trying  to  the 
patient  and  required  no  little  courage  on  our  part  the  results  amply 
rewarded  us  for  the  many  hours  of  worry  that  might  have  been 
avoided  had  we  resorted  more  frequently  to  operative  interference. 

INCIDENCE  of   PROLONGED   LABORS 

Since  the  beginning  of  this  study  1753  women  have  been  confined 
in  the  Long  Island  College  Hospital  and  by  our  out-patient  depart- 
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ment.  Of  these  labors  146  lasted  over  24  lioiirs.  Of  this  number 
43.1  per  cent  terminated  in  from  24  to  30  hours  and  56.9  per  cent  con- 
tinued for  more  than  30  hours.  The  frequency  of  this  condition  in 
private  and  service  cases  is  shown  in  Table  I.  Table  II  presents  a 
more  detailed  account  of  the  duration  of  these  long  labors.  The 
various  conditions  that  might  influence  the  length  of  labor  were 
considered  individually  and  collectively.  In  this  analysis  the  out- 
patient cases  were  omitted.  Of  the  556  primiparae  in  the  hospital 
series  108,  or  19.2  per  cent,  were  in  labor  more  than  24  hours.  Slightly 
over  one-fourth  of  the  266  dry  labors  were  prolonged  (see  Tables 
III  and  IV). 
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Table  I 

CIDEXCE    OF    LOXG 

Labors 

Service  cases 
Private  cases 

Total  cases 

11.38 

615 

17.3:1 

Long-  labors 
Long  labors 
Long  labors 

79 

(J7 

14(; 

Table  II 

DURATIOX  OF  LoXG  LABORS 


21  to  30  hours 
30  to  36  hours 
36  to  42  hours 
42  to  48  hours 
Over  48  liours 


63  cases 

30  cases 
15  cases 

7  cases 

31  cases 


or     43.1% 
or     56.9% 


Table  III 

IXCIDEXCE  OF  LoXG  LABORS   IX   VARIOUS   COXDITIOXS 


PROLOXGED   LABOR   OCCURRED   IX 

THIS    WAS 

62  or 

27.7% 

of 

the 

2G6  drv   labors 

42.4%  of  all  long 

lahors 

108  " 

19.2% 

556  primiparae 

74    %  "     ' 

22  " 

35.4% 

60  funnel  pelves 

15    %  "     ' 

15  " 

24.9% 

61  inlet  contract. 

10.2%  "     ' 

80  " 

9.7% 

825  occip.  ant. 

54.8%  "     ' 

47  " 

21.4% 

219  occip.  post. 

32.1%  "     ' 

9  " 

13.2% 

68  breech 

6.1%  "     ' 

1  " 

7.1% 

14  twin 

1.2%  "     ' 

1  " 

11.1% 

9  fibroid   ut. 

1.2%  "     ' 

13  " 

10.2% 

127  4000  gm.  child 

16.4%   "     ' 

2  " 

20    %, 

5  biconiate  ut. 

2.5%  "    ' 

Table  IV 

IXCIDEXCE  OF  LoXG  L.A.BORS  IX  VARIOUS   COXDITIOXS,  DrY  LABORS  EXCLUDED 


PROLONGED  LABOR.  OCCURRED  IN 

8  or  15     %  of 

the  53  funnel  pelves 

10.1%   of  all  long 

labors 

4  "      7    %  " 

"      54  inlet  contractions 

5    %,  "     "      " 

( i 

53  "      7.7%,  " 

"    798  occip.  ant. 

64    %  "     "      " 

1 1 

22  "    11.3%,  " 

"    194  occip.  post. 

26.1%   "     "      " 

<  i 

8  "      6.5%  " 

"    122  4000  gm.  child 

10.1%   "     "      " 

i  < 

2  "    20  %,  " 

"        5  bicornate  uterus 

2.0%.  "     "      " 

<  I 
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ETIOLOGY 

Early  rupture  of  the  membranes  seems  to  be  the  most  frequent  of 
the  tangible  etiological  factors.  About  one-fourth  of  the  dry  labors 
were  prolonged.  It  is  difficult  to  account  for  the  exact  cause  of  the 
remainder  of  the  long  labors  in  this  series.  From  a  study  of  the  in- 
dividual cases  we  must  conclude  that  the  chief  difficulty  is  one  of 
faulty  uterine  contractions. 

CONDUCT  OF  LABOR 

In  the  conduct  of  all  of  our  labors  we  aim  to  have  the  patient 
secure  as  much  rest  as  possible.  A  senior  student  is  required  to  re- 
main in  the  delivery  room  throughout  the  entire  labor.  He  keeps  a 
record  of  the  frequency,  strength  and  duration  of  the  uterine  con- 
tractions.    The  mother's  pulse  and  temperature  as  Avell  as  the  fetal 
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Chart  1. — Gra])liic  representation  of  the  uterine  contractions  during  the  last  26  hours 
of  a  prolonged  labor.  Each  perpendicular  line  represents  a  contraction.  The  height  of  the 
line  shows  the  duration  of  the  contraction.  The  spaces  between  the  lines  show  the  intervals 
between  the  contractions.  From  {A)  to  (B)  the  contractions  were  irregular  in  frequency  and 
duration,  i.e.,  those  of  a  fatigued  uterus  and  in  the  11  hours  represented  by  this_  part  of  the 
chart  the  cervical  dilatation  increased  only  one  cm.  Sufficient  morphine  was  given  at  (B) 
to  allow  the  patient  to  sleep.  Following  the  resumption  of  labor  the  contractions  progressively 
increased  in  frequency  and  intensity  and  the  cervix  was  completely  dilated  in  four  hours  and 
spontaneous    delivery    occurred. 


heart  rate  are  carefully  observed.  Nourishment  is  given  not  as  often 
as  the  patient  wishes  it  but  as  often  as  Ave  can  force  her  to  take  it. 
In  the  intervals  between  contractions  she  is  urged  to  rest  and,  if  pos- 
sible, sleep.  As  soon  as  the  membranes  rupture,  if  the  cervix  is  fully 
or  almost  fully  dilated,  a  snug  abdominal  binder  is  adjusted  and  the 
voluntary  efforts  are  encouraged.  This  routine  which  is  followed  in 
all  of  our  eases  is  an  excellent  one  for  those  that  have  long  labors 
since  it  aims  to  conserve  the  patient's  strength  for  the  second  stage. 
The  only  additional  measure  employed  in  a  prolonged  labor  is  the 
use  of  liberal  doses   of  morphine.     AVhenever  the   character   of  the 
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contractions  shows  that  the  uterus  is  fatigued,  sufficient  morphine  is 
given  to  stop  the  labor  and  allow  the  patient  to  sleep.  Chart  I  shows 
the  duration  and  frequency  of  the  contractions  in  a  prolonged  labor. 
Each  perpendicular  line  represents  a  uterine  contraction.  The  height 
of  the  lines  shows  graphically  the  duration  of  each  labor  pain  and 
the  space  between  each  line  represents  the  interval  between  con- 
tractions. From  A  to  B  the  pains  were  weak  and  did  not  progres- 
sively increase  in  frequency.  We  believe  that  this  is  the  picture  of  a 
fatigued  uterus  and  our  experience  has  taught  us  that  very  little 
dilatation  is  accomplished  by  such  contractions.  The  patient  received 
an  injection  of  morphine  at  B  and  went  to  sleep.  Complete  dilatation 
folloAved  soon  after  the  resumption  of  labor  and  delivery  was  spon- 
taneous. IMaternal  exhaustion  seldom  occurred  Avhen  these  long 
labors  were  handled  in  this  manner  and  aside  from  the  anxiety  ex- 
perienced by  the  attending  obstetrician  very  little  added  difficulty 
was  observed. 

END   RESULTS 

As  the  private  patients  were  treated  by  a  number  of  different  men 
and  no  definite  plan  was  folloAved  in  the  care  of  the  prolonged  labors 
in  this  group,  the  service  cases  only  were  considered  from  the  stand- 
point of  the  end  results.  There  were  79  long  labors  in  the  1138  gen- 
eral service  cases.  All  but  13  of  these  delivered  spontaneously. 
Forceps  were  used  in  six  either  because  of  a  marked  change  in  the 
fetal  heart  rate  or  a  prolonged  second  stage.  Two  breech  extrac- 
tions were  done  for  the  same  reasons  and  five  labors  were  terminated 
by  cesarean  section.  The  sections  were  employed  in  cases  of  relative 
disproportion  that  failed  to  engage  after  a  thorough  test  of  labor. 
Three  stillbirths  and  three  infant  deaths  on  the  first,  fourth,  and 
fifth  days,  respectively,  gave  us  an  infant  mortality  of  7.6  per  cent. 
One  mother  died  on  the  third  day  after  a  cesarean  section.  AVhen 
we  consider  the  fact  that  these  79  cases  (Table  V)  were  the  difficult  ones 
of  the  entire  service  series  of  1138  cases,  the  end  results  speak  well  for 

Table   V 
End  Results  in  79  Sekvice  Cases 

Prolonged  labors  79 

Stillbirths  3 

Deaths  under  1-i  days  3 

Total  infant  deaths  6  or  7.6% 

Maternal  death  1  or  1  to  79  eases 

Entire  series  in  -nhich  these  prolonged  labors  occurred 

Service  cases  1138 

StiUbirths  21 

Deaths  under  14  days  1-t 

Total  infant  deaths  35  or  3% 

Maternal  deaths  2  or  1  to  568  eases 
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the  routine  Avhieli  lias  l)een  followed.  Additional  proof  of  the  value 
of  conservatism  is  shown  by  the  end  results  in  the  entire  series.  Of 
the  1138  deliveries  in  which  this  group  of  79  prolonged  labors  oc- 
curred, 21  resulted  in  stillbirths  and  14  infants  died  within  the  first 
two  weeks,  a  total  infant  mortality  of  35  or  3  per  cent.  Two  mothers 
died,  a  maternal  mortality  of  1  to  569  cases. 

Should  we  have  resorted  to  the  use  of  manual  dilatation  or  incision 
of  the  cervix  and  forceps  delivery  in  these  instances  of  prolonged 
labor?  From  the  fact  that  in  many  of  these  cases  the  head  was  not 
engaged  after  twenty-four  or  even  thirty  hours  of  labor  we  doubt 
very  much  whether  our  end  results  would  have  been  as  good  had 
these  procedures  been  used. 

Should  we  have  used  bags  or  vaginal  packs  in  our  dry  labor  cases? 
As  there  were  138  cases  in  which  the  membranes  ruptured  early  this 
type  of  interference  would  have  been  required  that  number  of  times. 

Should  we  have  induced  labor  prematurely  in  our  cases  of  pelvic 
contractions?  AVe  believe  that  all  but  a  few  of  the  patients  that 
show  relative  disproportion  will  deliver  spontaneously  if  they  are 
permitted  to  have  a  thorough  test  of  labor.  We  therefore  feel  that  a 
larger  number  of  living  infants  will  be  born  and  that  they  will  have 
a  better  chance  to  survive  if  we  allow  these  patients  to  go  to  term 
and  have  a  test  of  labor.  We  admit,  however,  that  this  routine  occa- 
sionally subjects  the  mother  to  the  risk  of  a  cesarean  section. 

Should  we  have  induced  labor  because  of  the  fear  of  a  large  child? 
As  74  of  the  infants  in  the  series  weighed  over  4000  grams,  74  induc- 
tions for  this  indication  would  have  been  necessary. 

Should  more  cesarean  sections  have  been  done?  The  large  number 
of  spontaneous  deliveries  that  occurred  after  a  test  of  labor  together 
with  our  low  infant  and  maternal  mortality  proved  that  we  were  not 
negligent  in  the  matter  of  cesarean  section, 

AVe  doubt  very  much  whether  our  end  results  would  have  been 
better  had  we  interfered  more  frequently.  Our  only  conclusion  there- 
fore against  the  routine  advocated  in  this  paper  is  that  it  calls  for 
considerable  courage  and  is  accompanied  by  considerable  w^orry  on 
the  part  of  the  attending  obstetrician. 


THE  TEST  OF  LABOR  IN  RELATION  TO  CESAREAN  SECTION. 
COMPARATIVE  RESULTS  OBTAINED  BY  ELECTIVE 
AND  SECONDARY  OPERATIONS  BASED  UPON  A 
PERSONAL  EXPERIENCE  OF  92  CASES 

By  Rudolph  W.  Holmes,  M.D.,  and  Allison  L.  Burdick,  M.D., 

Chicago,  Illinois. 

SINCE  Edwai'd  Re3'nolcls^  presented  a  thesis  on  "The  Superiority 
of  Primary  Over  Secondary  Cesarean  Sections,  etc.,"  before  this 
Society,  in  1907,  there  has  been  a  massive  accumulation  of  literature 
covering  the  subject.  In  the  fifteen  years  since  it  was  written  it 
has  had  a  profound  influence  in  developing  the  principles  governing 
the  safe  performance  of  cesarean  section.  This  paper  has  also  been 
a  guiding  lesson  to  the  senior  Avriter  these  many  years  in  his  endeavor 
to  formulate  rules  for  a  safe  conduct  of  women  who  would  have  po- 
tential difficulties  in  labor  which  might  necessitate  suprai^ubic  deliv- 
ery. With  increasing  experience  he  has  amplified,  from  time  to  time, 
his  general  rules  so  that  now  he  believes  it  is  possible  to  lay  down 
concrete  directions  which  will  vouchsafe  to  the  Avoman  essentially  the 
same  security  after  the  labor  has  been  in  full  force  for  a  period,  as 
when  the  section  is  done  before  contractions  have  begun.  In  fact, 
that  the  purport  of  this  paper  ma.v  be  fully  appreciated,  contrary  to 
the  generally  accepted  views, — and  Avhich  the  senior  writer  has  like- 
wise always  corroborated  in  the  main  until  a  careful  analysis  of  his 
cases  these  late  years  convinced  him  to  the  contrary, — there  is  com- 
paratively little  difference  in  the  safety  of  the  operation  when  per- 
formed in  advanced  labor,  before  the  advent  of  exhaustion,  over  those 
operations  performed  in  the  last  da.ys  of  pregnancy.  There  are  cer- 
tain fundamental  facts  which  stand  out  very  clearh^  in  making  this 
statement  valid:  first,  the  dangers  fall  or  rise  directly  as  the  woman 
has  been  managed  properly  or  improperly  before  and  in  the  hours 
of  labor;  secondly,  the  surgical  judgment,  the  obstetric  conscience  in 
carrying  out  an  aseptic  technic,  character  of  the  personnel  of  the  op- 
erating room,  influence  the  outcome  as  much  as  any  adventitious  cir- 
cumstances incident  to  the  labor.  Fer  se,  the  length  of  labor  within 
the  safe  limits  is  of  comparatively  small  significance,  but  vaginal 
examinations,  or  attempts  at  delivery  from  below  are  fraught  with  a 
high  proportion  of  disaster;  lilcewise,  procrastinating  until  the  vital 
forces  are  at  the  lowest  ebb  places  the  woman  in  jeopardy;  again. 
'prolonged  rupture  of  the  memhranes  offers  a  serious  menace  to  the  ivel- 
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fare  of  the  wovian  during  the  posiopcraiive  period.  We  may  place  it 
as  a  definite  criterion  that  the  woman  who  has  a  truly  elective  opera- 
tion will  rim  a  more  placid,  an  infinitely  more  comfortable  convales- 
cence than  she  who  has  been  subjected  to  hours  of  a  distressing  labor. 
It  is  essentially  true  that  those  given  the  test  of  labor  practically  will 
run  the  same  thermal  elevation  as  those  who  have  had  the  elective 
section,  but  the  former  will  have  a  continuance  of  that  thermal  course 
longer  than  the  latter — an  expression  of  lack  of  resistance  incident 
to  tiredness.  The  longer  the  woman  is  in  labor,  with  membranes  rup- 
tured, more  characteristically  Avill  the  pulse  have  a  higher  rate  witli 
a  more  prolonged  elevation  of  temperature  over  those  not  in  labor,  or 
with  membranes  intact.  Further,  it  is  clearly  evident  from  our  study 
of  tliese  92  cases  that  some  10  to  20  per  cent  of  women  operated  upon  in 
labor,  more  glaringly  evident  if  the  membranes  have  ruptured,  will  run 
a  more  stormy  course  with  a  somewhat  prolonged  thermal  elevation,— 
a  true,  though  mild  septic  course;  the  clinical  picture  of  these  is  dis- 
tinctly worse  than  any  of  those  operated  electively.  We  will  j^ut  this 
in  concrete  form  in  the  statistical  part  of  this  paper. 

While  preparing  this  contribution  we  haA'e  speculated  much  on 
what  constitutes  the  danger  in  a  delayed  cesarean  section;  we  feel 
that  we  have  much  to  learn  of  the  vital  forces  which  are  compro- 
mised by  hours  of  labor.  How  much  is  due  to  impairment  of  im- 
munity to  bacterial  invasion  sequential  to  the  fatigue  of  labor?  How 
much  is  due  to  the  setting  free  of  protein  bodies,  or  by-products  from 
forced  metabolism?  How  much  is  incident  to  the  bacterial  flora  so 
commonly  the  habitants  of  the  vagina,  ordinarily  relatively  innocu- 
ous, yet,  at  times,  offering  a  serious  menace  to  their  host?  Does  the 
reparative  process  in  the  uterine  incision  determine  cross  currents, 
reversal  of  currents  in  the  blood  stream  and  l.ymphatics  which  carry 
the  bacteria  to  the  wound!  Two  things  stand  out  very  clearlj':  one, 
that  modern  science  demands  that  there  shall  be  a  ready  clinical  test 
which  determines  the  patient's  immunizing  power,  not  only  in  this 
connection  but  for  all  preoperative  investigation;  again,  a  reliable 
test  wiiich  shall  determine  the  innocuousness  or  danger  lying  in  the 
vaginal  flora.  There  may  be  no  question  that  with  membranes  rup- 
tured a  large  element  of  risk  is  determined  by  the  exposure  of  the 
presenting  part  to  the  bacterial  content  of  the  vagina,  innocent  on  the 
mucosa,  but  dangerous  when  rubbed  off  onto  the  uterine  or  abdominal 
wounds.  Certain  it  is  that  vaginal  examinations  or  unwise  attempts 
at  delivery  mechanically  spread  the  inherent  risk. 

The  opportune  time  for  a  cesarean  section  necessitated  by  gross 
cephalopelvic  disproportion  is  at  a  designated  hour,  a  truly  elective 
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procedure;  likewise  we  believe  that  the  dangers  from  rupture  of  a 
previous  cesarean  scar,  the  scar  of  an  early  hysterotomy  or  the  scar 
of  a  myomectomy  which  demanded  an  incision  quite  through  all  the 
muscularis,  are  so  great  that  a  timely  elective  section  should  be  the 
rule  in  such  cases.  The  absolute  indication  is  not  germane  to  the 
topic  under  discussion  and  is  herewith  dismissed.  The  danger  of 
rupture  of  the  uterine  scar  is  one  which  may  not  be  lightly  decried ; 
it  is  of  small  consequence  when  the  section  was  dictated  by  absolute 
deformity  for,  perforce,  the  section  must  be  repeated  at  the  end  of 
each  succeeding  pregnancy.  In  the  presence  of  relative  indications, 
or  the  many  adventitious  circumstances  which  prompted  the  sections, 
subsequent  pregnancies  may  not  necessarily  have  to  be  terminated  by 
laparotomy  were  it  not  for  the  consideration  of  the  scar.  This  dan- 
ger is  so  acutely  appreciated  in  our  minds  that  Ave  fully  and  unequivo- 
cally subscribe  to  the  dictum,  "a  cesarean  once,  a  cesarean  always." 
Case  32  was  a  woman  who  lost  her  first  baby  in  an  instrumental  labor; 
her  second  labor  terminated  spontaneously,  but  an  able  gynecologist 
was  called  to  remove  the  placenta  which  had  escaped  into  the  abdom- 
inal cavity  through  a  transverse  fundal  rent;  he  sutured  the  rent. 
She  came  to  us  in  her  third  pregnancy,  six  weeks  before  term.  In 
view  of  the  scar  we  planned  to  anticipate  labor  by  cesarean  section;  un- 
fortunately labor  started  before  this  designated  time.  Seven  hours 
after  the  onset  of  labor  the  abdomen  was  opened ;  the  scar  had  failed  to 
unite  through  one-half  its  extent  and  the  peritoneum  alone  held. 
Fortunately  rupture  had  not  occurred. 

Is  the  danger  of  rupture  real  or  imagined?  Those  who  deny  the 
probability  of  the  rupture  argue  from  the  cases  w^hich  passed  through 
a  spontaneous  labor  happily;  the  others  base  their  contention  on  the 
calamities  which  have  occurred,  on  the  incidence  of  rupture.  Harrar- 
found  in  50  repeated  sections,  42  scars  had  healed  perfectly;  4  w^ere 
attenuated;  2  had  partial  rupture;  2  had  complete  loss  of  integrity — 
in  other  Avords,  the  liability  of  rupture  according  to  his  figures  is  16 
per  cent.  Asa  B.  Davis'  reported  33  repeated  sections;  23  had  perfect 
sears;  3  Avere  thinned;  2  had  partial  rupture,  and  1  had  a  complete 
rupture — that  is,  his  incidence  of  vulnerable  scars  Avas  18.1  per  cent, 
v.  LeuAven^  found  the  scar  thinned,  or  Avorse,  in  20  of  117  repeated 
sections,  17  per  cent  had  dangerous  scars.  More  recently,  Holland'' 
collected  92  cases  of  uterine  scar  rupture  in  England;  48  ruptured  in 
labor  and  34  before  contractions  l)egan.  He  states  the  danger  of 
rupture  in  relation  to  spontaneous  labor  is  1:4.  Certainly  these  fig- 
ures should  arouse  our  interest.  Though  this  topic  is  pertinent  to 
the  subject  of  relatiA'e  indications,  neither  time  nor  space  Avill  per- 


RrnOLl'H    W.    IIOLMK.S    AXD    ALLISOX    L.    Bl'RDICK  311 

niit   an   academic   discussion   of   tlie   production   of   vulnerable   scars; 
they  may  occur  in  the  most  expert  of  hands. 

In  contrast  to  the  absolute  indication,  the  relative  necessity  offers 
a  problem  ^vhich  does  not  exist  under  the  imperative  demand,  the 
woman  in  the  former  class  always  will  require  the  section;  in  the  lat- 
ter, later  labors  may  not  offer  an  indication  for  the  operation.  Are 
Ave  to  set  the  time  for  the  performance  of  an  ideal,  elective  section  on 
a  woman  who  may  readily  have  a  spontaneous  birth,  or  are  we  to 
heed  Schroeder's  aphorism,  "watchful  expectancy,"  judiciously  await- 
ing her  to  prove  or  disprove  her  functional  ability?  We  know  that 
fully  60  to  80  per  cent  of  women  M'ith  pelvic  contractures  of  8.5  to 
9.5  cm.  M'ill  have  spontaneous  labors,  or  at  most  aided  by  not  difficult 
instrumentation.  Are  we  to  subject  such  arbitrarily  to  the  risks  of 
a  cesarean,  when  nornuil  labor  so  largely  is  probable,  merely  that  the 
few  who  properly  should  have  such  aid  may  be  saved  a  reasonable 
test  of  labor,  which,  withal,  does  not  increase  their  hazard  greatly? 
"We  do  not  believe  such  radicalism  is  justifiable. 

AVhatever  may  be  said,  a  cesarean  section,  for  the  mother,  does  not 
have  the  security  of  life  and  health  in  comparison  to  normal  parturi- 
tion; neither  is  the  sum  total  of  discomfort  or  pain  less  for  the  sec- 
tion than  a  normal  delivery,  even  with  a  forceps  delivery  of  not  incon- 
siderable difficulty.  Error  of  obstetric  judgment  is  too  finite;  how 
often  we  hear  of  women  avIio  have  been  told  they  had  insuperable 
difficulty  facing  them,  only  to  disprove  the  allegation  by  a  labor  of 
surprising  ease;  a  delphic  prognosis  were  better  than  such  positive 
assertion. 

There  has  been  much  incidental  mention  of  giving  a  woman  a  test 
of  labor  in  more  or  less  elastic  phraseology,  but  the  literature  is  sadly 
lacking  in  concrete  detail  of  what  that  test  implies.  As  the  senior 
writer  has  for  many  years  had  his  formulated  rules  in  relative 
disproportion  and  has  had  his  meed  of  success,  we  believe  a  summary 
of  his  results  will  not  be  without  interest,  and  certainly  will  give 
opportunity  for  a  timely  discussion  as  to  Avhat  constitutes  a  test  of 
labor,  and  to  Avhat  extent  we  justifiably  may  go  in  that  test.  We 
belieA'e  the  first  great  development  in  laying  down  these  rules  was 
the  abstinence  from  vaginal  examinations;  in  the  first  32  cases,  up  to 
the  close  of  April,  1912,  16  cases  of  cesarean  section  Avere  Avithout 
A'aginal  examinations  in  relation  to  labor,  i.e.,  50  per  cent;  the  second 
great  stride  Avas  in  the  routine  employment  of  rectal  touch  in  1913. 
Our  rules  comprise  the  following: 

1.  luternal  mensuration  in  pregnancy  determines  the  cei-tainty  of  poh-ic  defor- 
mity, and  its  degree.     We  believe  the  general  teaching  that  external  pelvimetry  is 
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invaluable    in    determining   pelvic    capacity    has    done    irreparable   harm,    for    it   is 
only  by  internal  palpation  and  mensuration  that  any  fact  of  worth  is  elicited. 

2.  As  definitely  as  possible  the  probable  date  of  confinement  is  determined. 

3.  Two  or  three  Aveeks -before  this  date  the  presentation  and  position  are  deter- 
mined: the  cephalopelvie  relationship  is  fixed  as  clearly  as  possible.  At  this  time 
the  pelvic  capacity,  determined  in  pregnancy,  is  verified.  Tlie  patient  and  husband 
are  warned  of  the  dangers  of  coitus  during  the  last  montlis  of  pregnancy,  an  ad- 
monition that  goes  to  all  patients. 

4.  Labor  is  awaited,  or  at  times,  the  contractions  are  started,  if  possible,  by 
castor  oil  and  quinine. 

•J.  The  usual  external  jireparation  is  made,  which  comprises  shaving,  sponge  bath, 
enema,  local  cleansing,  Init  the  vagina  is  not  entered. 

6.  Duriiig  the  early  hours  of  labor  the  woman  is  encouraged  to  partake  of  simple 
liquid  or  semisolid  food,  for  commonly  the  weak,  irregular  pains,  so  characteristic 
of  cephalopelvie  disproportion,  may  endure  for  many  hours,  even  some  days. 

7.  If  rest  is  materially  disturlicd  by  a  protracted  nagging  labor,  temporary  re- 
lief is  given,  when  needed,  by  chloral-liromides,  by  mouth  or  rectum.  Also,  those 
AA-ith  tumultuous  labors  are  given  occasional  relief  by  the  same  means;  morphia 
rarely  is  exhibited;  scopolamine  has  not  been  employed  for  years. 

8.  Control  of  the  pulse  and  temperature  at  frequent  intervals,  every  two  hours 
generally,  but  more  frequently  if  there  be  an  irregularity  or  increment  in  the  pul.se 
rate.  The  pulse  is  the  valuable  index  of  the  fatigue  of  the  woman,  the  general 
facies  of  distress  is  valuable.  When  the  pulse  rises  to  90  or  100  the  patient  is 
actually  reaching  a  stage  which  if  allowed  to  continue  much  longer  may  mean  true 
exhaustion.  The  resistance  to  pain  and  the  stress  of  labor  vary  so  enormously,  one 
may  require  an  earlier  intervention  even  though  she  has  not  had  an  adequate  test, 
another  may  safely  go  many  hours  witliout  untoward  symptoms.  To  continue  the 
watchful  expectancy  beyond  the  safe  limit  jeopardizes  the  safety  in  a  section,  or 
makes  the  eventual  high  forceps  or  craniotomy  imperative. 

9.  Control  of  the  fetal  heart. 

10.  If  possible  the  time  should  be  awaited  until  tlie  os  is  dilated,  and  the  mem- 
branes have  ruptured;  when  the  membranes  rupture  prematurely,  and  the  head  does 
not  descend  to  fill  the  cervix,  dilatation  will  be  arrested ;  premature  evacuation  of 
tli€  amniotic  sac  with  little  or  no  dilatation  warrants  a  more  prompt  determination 
for  the  section;  it  is  only  by  the  opportune  rupture  of  tlie  fetal  sac  that  a  positive 
test  is  given. 

11.  During  the  whole  course  of  the  tost  of  lalior,  control  should  be  kcjit  by 
periodic  abdominal  palpation  and  rectal  touch.  Rectal  examinations  as  a  routine 
procedure  in  labor  were  first  advocated  by  Kroenigs  and  Ries^  in  189.3.  Practically 
no  further  coiitiiliuf iciis  were  mailc  until  the  M'nior  wiitcr.  in  lill."),^  rcitcratcil  the 
great  advantages  of  routine  rectal  over  vaginal  examinations  in  labor.  For  the  con- 
duct of  a  case  which  may  require  a  section  after  a  test  of  labor,  it  is  the  most 
valuable  adjunct  contributed  to  the  cesarean  question  tliese  last  ten  years.  From  it, 
every  fact  relevant  to  the  correct  interpretation  of  all  phenomena  of  labor  may  be 
accurately  determined,  ('xcei)t  the  pelvic  deformity  and  the  nicety  of  adjustment 
of  the  liead  to  the  brim;  as  tlie  former  is  generally  determined  in  pregnancy,  tliis 
is  of  no  moment, — the  latter  may  offer  a  problem.  My  associates  have  been  taught 
not  to  make  vaginal  examinations  unless  specifically  advised. 
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THE    OPERATION 

We  have  firmly  adhered  to  the  principles  of  the  classic  section  with 
some  minor  deviations,  for  in  our  hands  the  method  has  proved  of 
signal  worth.  Therefore,  the  uterus  is  always  eventrated,  unless  con- 
ditions dictate  otherwise,  through  as  small  an  abdominal  cut  as  pos- 
sible; we  see  the  only  objection  in  the  unseemly  long  wound.  The 
uterus  is  promptly  clothed  with  moist  compresses;  at  the  same  time 
the  abdominal  wound  is  closed  back  of  the  uterus  with  a  bullet  for- 
ceps— at  times,  if  there  be  intestinal  distention  with  tendency  for  their 
protrusion,  a  pad  is  inserted  before  the  forceps  is  applied.  The  field 
is  then  closely  encompassed  with  towels.  As  the  incision  is  being 
outlined,  the  assistant  injects  one,  sometimes  two,  ampules  of  pituitrin 
in  the  uterine  muscle.  After  outlining  the  opening  in  the  uterus  with 
the  scalpel,  the  wall  is  punctured  carefully  at  the  midpoint,  the  index 
fingers  introduced  within  the  Avound  and  the  wall  is  torn,  a  method 
which  has  been  followed  with  few  exceptions  since  the  second  section. 
The  tearing  has  the  great  advantage  of  never  bleeding  unduly  in  our 
hands,  is  easy  of  repair,  is  more  quickly  done,  and  expedites  the  de- 
livery of  the  child  if  the  placenta  be  anteriorly  placed,  for  the  one 
act  opens  the  uterus,  separates  the  placenta,  and  opens  the  mem- 
branes. Suturing  has  always  been  done  with  catgut  with  the  excep- 
tion of  the  first  two  cases  where  silk  was  used ;  the  chromic  gut  is 
tied  with  every  other  suture.  We  feel  that  the  safety  of  the  woman 
lies  in  the  close  obliteration  of  all  dead  spaces;  a  continuous  suture 
Avill  loosen  under  the  influence  of  retraction,  and  from  imbibition  of 
moisture.  Few  will  agree  with  Kerr*'  that  silkworm  gut  is  the  ideal 
uterine  suture  material  or  that  the  cervix  and  vagina  should  be 
sponged  out.  We  have  adhered  to  the  old  method  of  eventration  as 
we  believe  there  is  an  inevitable  spill  of  blood  and  liquor  amnii  in  all 
methods  of  cesarean,  and  by  eventration  this  danger  is  minimized. 
In  our  experience  blood  is  almost  never  seen  within  the  abdominal 
cavity  and  the  amniotic  fluid  likewise  is  kept  away.  AVe  have  often 
thought  that  adhesions  were  produced  more  by  amniotic  fluid  than 
blood  or  careful  handling  with  gloves. 

We  have  been  strongly  influenced  by  the  belief  the  lessened  haz- 
ards of  cesarean  section,  in  safe  hands,  lie  more  strongly  in  the  adop- 
tion of  sound  surgical  principles,  rather  than  in  the  many  deviations 
of  technical  detail  suggested  during  recent  years.  Twenty  years  ago 
there  was  a  fervid  discussion  on  the  relative  merits  of  various  types 
of  incisions,  from  the  posterior  median  of  Cohnstein,  the  transverse 
fundal  of  Fritsch,  the  typical  Saenger,  and  finally  the  transverse  cut 
through  the  lower  segment  of  Kehrer.     At  this  period  Kerr  summed 
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lip  the  situation  by  declaring  Fritsch's  incision  had  the  greatest  ad- 
vantage in  being  farthest  from  the  cervix.  Is  this  still  valid?  "We 
wonder  whether  the  procedures  of  Sellheim,  of  Frank,  etc.,  are  not 
an  expression  of  novelty  rather  than  permanent  value.  All  will  agree 
that  the  peritoneum  of  the  upper  abdomen  has  not  the  same  resistance 
to  infection  as  the  pelvic,  but  "\ve  await  the  proof  that  the  cervical 
peritoneum  is  less  vulnerable  than  the  corporeal. 

STATISTICAL   DEDUCTIONS 

There  were  92  cesarean  sections,  of  which  29  (2  eclamptics)  were 
done  before  labor;  61  were  in  labor  and  in  two,  data  were  not  avail- 
able covering  the  point.  Of  the  women  in  labor,  22  were  operated 
upon  with  intact  membranes ;  the  range  of  labor  in  these  was  from  2  to 
104  hours,  an  average  of  26  hours.  INIembranes  Avere  ruptured  for  a 
definitely  stated  period  in  25  women,  a  range  of  from  1  to  84  hours, 
an  average  of  22.2 ;  the  labors  varied  from  7  to  84  hours,  an  average 
of  30  hours.  The  period  the  membranes  had  ruptured  is  an  actuality 
but  we  must  take  with  reservation  the  duration  of  some  of  the  abnor- 
malh'  long  labors.  For  example:  Case  56  (1916)  was  a  repeated  sec- 
tion; she  did  not  come  to  the  hospital  until  weak,  irregular,  nagging 
contractions  had  persisted  for  102  hours;  the  section  was  done  two 
hours  after  her  admission.  Again,  Cases  39  (1913)  and  49  (1915) 
Avere  of  similar  character.  We  doubt  the  endurance  of  any  woman 
to  be  in  good  condition  after  having  strong,  tumultuous  labor  for  48, 
72  or  104  ( !!)  hours.  The  very  fact  that  the  patients  in  Charts  3  and 
4  (membranes  ruptured  for  24  to  84  hours)  had  a  better  composite 
temperature  curve  than  the  other  divisions  is  prima  facie  evidence 
that  they  did  not  have  exhausting  labors. 

There  were  52  primiparae  and  37  multiparae.  respectively  56.5  and 
40.2  per  cent,  the  youngest  being  17  and  the  oldest  44  years  of  age. 

INDICATIONS 

Of  the  92  cases  the  pelvis  was  below  9  cm.,  i.e.,  8.5  or  lower,  in 
34  instances;  in  this  number  one  had  such  a  pelvic  deformity  that 
complete  coitus  was  impossible ;  she  had  repeated  sections ;  20  had 
a  conjugata  vera  of  9  em.  Eleven  (11)  women  had  repeated  sec- 
tions, two  of  which  had  three  sections  each.  In  twelve  the  pelvic 
contracture  was  not  stated  or  the  record  was  missing.  Placenta  previa 
dictated  the  section  five  times  in  the  presence  of  minor  deformity, 
one  had  placenta  previa  centralis  with  fibroids;  eclampsia  twice  (once 
with  a  c.  V.  of  8  cm.).  Albuminuria  (toxemia)  four  cases;  heart 
disease  four;  two  had  congenital  dislocations  of  hips.     Ventral  fixa- 
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tion  and  adhesions  from  repeated  laparotomies,  two  cases.    These  Avere 
the  principal  indications  -which  may  be  enumerated. 

MORTALITY 

During-  the  period  covering  this  report,  from  1900  to  the  present 
time,  six  mothers  died.  Two  died  of  eclampsia  [Nos.  29  (1911),  and  90 
(1922)].  The  first  was  doing  well  when  she  had  a  recurrence  of  con- 
vulsions on  the  second  day,  five  in  an  hour,  and  died;  the  second 
section  was  done  to  save  the  babv,  believing  the  woman  was  to  die. 


Chart    1 
Temp£r.\.tures — High  and  Low— Compared 
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as  after  a  phlebotomy  and  4  to  5  hours  of  expectant  treatment  the 
blood  pressure  was  255-130;  she  died  after  the  thirteenth  convulsion. 
Both  babies  lived. 

Cases  1  (1900)  and  4  (1905)  died  respectively  of  peritonitis  and 
general  sepsis;  No.  5  (1906)  was  diagnosed  as  gastric  dilatation,  but 
the  fact  that  she  ran  a  mild  febrile  course  suggests  peritonitis  as 
responsible  for  the  projectile  vomiting.  No.  82  (1921)  had  had  a 
severe  cold  for  days,  10-24  days  before  labor  set  in;  at  the  time  of 
entering  the  hospital  she  still  had  some  laryngeal  irritation,  and  a 
temperature  of  102.3°  F.  within  20  hours  of  the  operation,  which 
remained  high  until  death.  She  promjjtly  developed  a  right  pleurisy 
with  etfusion,  the  left  pleura  later  became  involved;  the  day  of  her 
death  the  wound  showed  no  redness,  though  there  was  some  slight 
serous  discharge.  The  membranes  had  ruptured  24  hours  before  the 
onset  of  labor,  the  latter  lasting  21  hours;  the  baby  was  born  with 
an  otfensive,  putrid  odor,  but  lived.  Had  she  a  focal  infection,  the 
atrium  being  her  throat?    This  was  the  concurrence  of  opinion. 
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The  eclamptic  deaths  should  not  be  considered  in  connection  with 
the  mortality  incident  to  non-toxic  conditions,  leaving  four  deaths 
following  cesareans  for  pelvic  indications,  or  other  anomalies.  Are 
Ave  permitted  to  consider  that  the  first  five  patients  were  operated  upon 
in  the  period  of  learning,  and  may  we  segregate  them  from  considera- 
tion of  the  modern  mortality?  We  believe  it  is  seemly.  Therefore, 
our  gross  mortality  was  4.4  per  cent,  corrected  it  is  1.17  per  cent. 

INFANT    MORTALITY 

Eight  (8)  babies  succumbed  either  in  labor  or  within  fifteen  days. 
Two  infants  were  born  dead  after  prolonged  labor:  in  No.  8  (1906) 
there  was  a  large  dermoid  of  the  ovary  blocking  the  brim;  No.  11  (1908) 

Chart    2 
Pulse  Eates — High  and  Low — Cojipared 
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had  the  pelvis  filled  by  a  massive  cervical  fibroid.  One,  Case  3  (1905) 
succumbed  to  a  toxemia  of  the  mother  which  developed  into  a  jDOst- 
partum  eclampsia.  One,  Case  17  (1909)  died  on  the  tenth  day  after 
many  convulsions,  the  pediatrician  diagnosing  the  condition  as  menin- 
gitis; was  it  not  more  probably  a  brain  hemorrhage,  produced  by 
prolonged  labor?  One,  Case  15,  died  on  the  fifth  day  from  melena 
and  a  high  grade  pemphigus  neonatoi-um.  Two,  Cases  No.  21  (1910) 
and  No.  86  (1921)  had  hydrocephalus,  the  first  also  had  an  exten- 
.sive  dorsolumbar  spina  bifida;  the  mother  of  No.  21  was  also  Case 
No.  10,  operated  two  years  previously.  Case  86  (1921)  was  a  woman 
who  had  lost  fwo  ehildi'en,  was  intensely  anxious  to  have  a  living 
child;  she  was  enoi-mously  distended,  which  precluded  accurate  pal- 
pation.    The  heart   sounds  pointed  to  a  breech  presentation  which 
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v.-as  proved  at  operation.  To  have  hydrocephalus,  or  other  gross 
fetal  abnormality  of  structure  is  a  lamentable  catastrophe,  and  es- 
pecially in  a  cesarean  section;  the  one  redemption  in  the  latter  in- 
stance was  that  the  parents,  as  in  the  former  case,  on  account  of  reli- 
gious tenets,  precluded  craniotomy.  One,  Case  88  (1922)  died  on  the 
fourteenth  day  from  enteritis. 

Therefore,  there  Avere  six  fetal  deaths  in  the  first  21  cases  up  to 
1910,  four  of  which  were  accidents  of  birth;  two,  after  1910,  which 
had  no  connection  with  the  birth.  There  was  a  gross  loss  of  eight 
children  (8.68  per  cent);  incident  to  birth,  four  children  (4.34  per 
cent).    In  the  last  75  cases  there  was  no  infant  mortality  due  to  birth. 


Chart    3 

Diagrammatic  Presentation 
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Various  plans  were  devised  for  the  purpose  of  showing  graphically  the 
incidence  of  morbidity  in  the  various  possible  classifications  of  our  cases ; 
the  one  finally  adopted  was  to  segregate  the  cases  into  those  operated 
upon  before  labor,  those  in  labor  with  membranes  intact,  those  with 
membranes  ruptured  up  to  12  hours,  12-24  hours,  and  24-84  hours. 
In  this  way  we  obtained  27  cases  in  the  first,  22  in  the  second,  11 
in  the  third  and  7  each  in  the  final  two  groups.  There  were  insuffi- 
cient cases  to  attempt  a  classification  on  the  concurrent  duration  of 
the  labor  and  rupture  of  the  membranes. 

In  our  plan  the  observation  of  pulse  and  temperature  last  made 
before  operation  was  the  initial  point.     Next  the  high  and  low  pulse 
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rates  and  temperatures  for  eacli  clay,  irrespective  of  the  time  of  day 
of  their  occurrence,  were  tabulated  for  ten  days.  Morning  and  eve- 
ning temperatures  were  hardly  comparable  as  only  too  often  the  high 
points  were  reached  in  the  early  morning  hours.  After  arranging 
our  eases  in  the  above  divisions,  the  high  and  low  temperatures  and 
pulse  rates  were  averaged  for  the  purpose  of  obtaining  composite 
curves  for  the  respective  divisions.  In  obtaining  the  data  for  graphic 
presentation  (Chart  3)  for  the  high  and  low  points  of  pulse  and  tem- 
perature, the  averages  of  each  for  the  entire  ten  days  were  obtained. 


Temperatures 

Membranes  KujJtured —  1-12  Hours, 
Membranes  Euptured — 12-24  Hours, 
Membranes  Euptured — 24-84  Hours, 


Chart    4 
High  and  Low- 


-COM  PARED 


Labor  7-57  Hours,  11  Cases 
Labor  12-24  Hours,  7  Cases 
Labor  l.'>-84  Houis,     7  Cases 


— .— .— O     12-24  hours,     O o O    24-84  hours. 


From  the  fact  that  15  (65.2  per  cent)  of  the  23  patients  operated 
upon  before  contractions  occurred  had  a  temperature  of  100°  or  be- 
low permanently  after  three  days,  Ave  took  this  as  the  index  of  the 
duration  of  febrility,  normal  or  postoperative  reaction.  Taking  the 
list  as  a  whole  we  find  that  of  82  cases,  42  (51.2  per  cent)  were  100° 
or  below  by  the  third  day.  Therefore,  Ave  may  state  that  three  days 
is  normal  for  the  postoperative  thermal  elevation  to  endure.  The 
ideal  Avould  be  not  to  have  one  febrile  day  over  100°- — no,  not  to  have 
one  aboA'e  98.6° — one  case  approximated  this  perfection,  Xo.  28,  24 
hours  in  labor  Avith  membranes  ruptured  a  like  period. 

On  this  basis.  Avomen  opei'ated  upon  before  labor  Avill  reach  the 
postoperative  normal  on  the  average  in  2.7  days  (Chart  8)  ;  in  labor 
Avith  membranes  intact  in  4.6  days:  memln-anes  ruptured  1  to  12  hours 
in  six  days;  mem])ranes  ruptured  12  to  24  lioui's  tlie  postoperatiA'e 
febrile  course  Avill  be  over  in  7.28  days;  most  anomalous  of  all.  seven 
patients  Avith  membranes  ruptured  from  24  to  84  hours,  and  labor 
lasting  from  24  to  84  hours,  tlie  normal  Avas  reached  in  3.8  days.     As 
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a  "whole,  membranes  ruptured  from  1  to  84  hours  ■will  show  con- 
valescence in  5.7  days.  The  evidence  of  this  is  further  manifested 
in  the  composite  temperature  curves  (Chart  1).  Again,  we  believe 
a  short,  intensely  tumultuous  laboi-,  say  up  to  24  hours,  menaces  a 
Avoman  more  who  has  a  section  than  she  who  has  a  very  protracted 
period  of  aberrant  contractions  of  no  great  intensity,  even  though 
her  membranes  have  been  long  ruptured;  leaving  all  other  considera- 
tions aside  we  feel  there  is  justification  in  the  belief  that  forced 
metabolism  from  violent  physical  endeavor  produces  by-prodncts 
which  are  intensely  inimical  to  a  woman  in  labor,  especially  if  she 
have  a  section;  very  probably  this  vital  deterioration  produces  an 
arrest  of  immunity. 

Chart    5 

Pulse  Rates — High  axd  Low — Compared 

Membranes  Euptured —  1-12  Hours,       Labor     7-57  Hours,  11  Cases 

Membranes  Ruptured — 12-24  Hours,        Labor  12-24  Hours,     7  Cases 

Membranes  Euptured — 24-84  Hours,        Labor  13-84  Hours,     7  Cases 


— .— .— O     12-24   hours,      O- 


24-84   hours. 


TEMPERATURE   BEFORE    OPERATION 

The  temperature  before  operation  was  99°  to  99.4°  in  14  patients, 
all  the  rest  were  below  99°  at  this  time,  with  two  exceptions.  Cases 
77  and  90,  the  latter  an  eclamptic,  and  the  former,  the  one  who 
had  catheterization  of  the  uterus  the  day  before.  These  two  had 
101°.  Roughly  the  incidence  of  postoperative  reaction  in  women 
operated  upon  before  labor  on  the  first  day  for  temperatures  100^ 
or  below,  and  100°  to  101°  will  be  respectively  49.2  and  33.9  per 
cent ;  further  on  the  second  day  these  temperatures  Avill  be  respec- 
tively 26.4  and  52.8.  Thereafter,  if  convalescence  is  assured  the 
high  temperature  will  drop  to  below  100°  and  will  there  remain. 
This  is  well  shown  in  Chart  1;  while  the  temperature  has  descended 
to  a  point  below  100°  on  the  third  day,  the  pulse  only  descends  to  a 
rate  below  100  on  the  fourth  day,  and  remains  about  90  to  the 
tenth  day.    (Chart  2.) 
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The  comj^osite  curve  for  the  22  patients  who  were  operated  with 
membranes  intact,  in  labor  from  2  to  104  hours,  shows  an  initial  rise 
the  first  day  about  a  half  degree  higher  than  those  operated  before 
labor,  falls  slightly  below  the  latter  on  the  second  day,  but  then 
continues  slightly  higher  until  the  eighth  day.  The  pulse  rate  is 
lower  to  the  fourth  day;  on  the  fifth  day  it  continues  somewhat  more 
elevated  to  the  eighth  day,  when  it  drops  to  a  point  below  90. 

The  composite  temperature  curve  for  those  with  membranes  rup- 


Chart    6 

Diagrammatic  Presextatiox 

Influence  of  Vaginal  Examination 
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tured  from  1  to  84  hours,  labor  from  7  to  84  hours,  has  an  initial 
rise  to  100.2°,  then  rises  higher  than  that  for  the  other  two  groups, 
and  continues  over  100°  for  eight  days  (Chart  1).  The  pulse  rate 
takes  a  comparable  course,  and  is  materially  higher  than  either  the 
groups  operated  before  labor,  and  with  membranes  intact;  the  pulse 
only  descends  so  that  only  by  the  eighth  day  is  it  below  100  (Chart 
2).  Chart  3  presents  graphically  the  average  of  all  high  and  low 
temperatures  and  pulse  rates  for  10  days.  This  chart  clearly  shows 
the  malign  influence  of  protracted  periods  of  membranes  ruptured 
upon  the  convalescence  from  cesarean  sections. 

Charts  4  and  5  show  the  average  temperature  and  pulse  curves  in 
different  periods  of  ruptured  membranes.  The  initial  rise  of  tem- 
perature the  first  day  for  the  three  groups,  membranes  ruptured 
from  1  to  12  hours,  12  to  24  hours,  and  24  to  84  hours,  is  practically 
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identical.  The  temperature  of  the  first  group,  from  1  to  12  hours, 
runs  an  even  course  until  the  fourth  da.y,  when  it  rises  and  persists 
higher  until  the  eighth  da}',  when  it  rapidly  recedes.  The  second 
group,  membranes  ruptured  from  12  to  24  hours,  takes  a  sharp  rise 
to  101.2°  on  the  second  day,  declines  by  the  fourth,  and  essentially 
has  a  more  normal  run  the  remainder  of  the  time.  The  third  group, 
membranes  ruptured  24  to  84  hours,  runs  a  more  placid  course  than 
the  first  of  this  series.  Chart  3'  graphically  presents  these  findings 
in  the  average  of  all  high  and  low  temperatures  and  pulse  rates  for 
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10  days.  A  priori,  we  should  expect  a  more  stormy  convalescence 
for  the  third  group  than  the  others;  we  believe  this  anomaly  is  ex- 
plainable on  the  ground  that  their  labors  averaged  a  less  intensity  of 
contractions;  as  a  result  the  by-products  of  forced  metabolism  were 
not  so  activeh'  produced.  In  consonance  with  this  we  find  that  in 
the  second  group,  the  pulse  rate  averages  high,  the  sequence  of  hard 
labor. 

Further,  these  charts,  Nos.  4  and  5  show  in  Groups  1  and  3  (mem- 
branes ruptured  1  to  12  hours,  and  24  to  84  hours)  the  marked  in- 
fluence of  the  terminal  temperatures  of  the  patients  who  died;  in 
Group  1,  Case  5  died  on  the  fifth  day  Avith  a  temperature  of  104° 
which  affected  the  average;  then  to  continue  the  elevated  rate  four 
patients,  Nos.  24,  50,  58,  and  81  had  a  sharp  transitory  rise,  even 
to  105°.    In  the  third  group,  the  terminal  temperature  of  82°  brought 
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the  curve  up  and  was  continued  elevated  by  the  fact  that  four  pa- 
tients on  the  sixth  day  had  a  temporary  rise;  the  curves  for  the  pulse 
rates   showed   a   comparable    course. 

Do  vaginal  examinations  increase  the  jeopardy  of  a  woman  who 
is  about  to  have  a  cesarean  section?  It  is  manifestly  impossible  to 
eliminate  all  other  factors  which  may  unfavorably  influence  the  wel- 
fare of  the  patient,  and  picture  clearly  the  effects  of  vaginal  examina- 
tions.   Of  our  92  cases,  58,  i.e.,  63  per  cent,  had  no  vaginal  examina- 
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tions  in  relation  to  the  labor;  examinations  were  made  on  29 
patients,  (33.7  per  cent).  Five  records  contained  no  statement  perti- 
nent to  this  point.  In  the  first  thirty-tAvo  cases  (up  to  Aijril,  1912) 
50  per  cent  of  the  patients  had  vaginal  examinations.  In  the  last  10 
years,  out  of  60  patients,  42  had  no  examinations  (70  per  cent).  In  eight 
patients  there  were  two  to  five  examinations  in  each,  an  average  of 
3^  for  each.  In  every  instance  these  repeated  examinations  were 
made  before  my  entry  on  the  case;  eight  had  one  examination  each, 
in  most  instances  done  by  myself,  as  the  women  were  not  seen  before 
labor.  We  believe  one  of  the  factors  which  contributed  a  higher 
temperature  in  the  diagrammatic  presentation.  Chart  3,  for  cases 
with  membranes  ruptured  1  to  12  hours  than  for  12  to  24  hours 
is,  that  among  the  former  there  were  81.8  per  cent  subjected  to 
vaginal  examinations  against  14.2  per  cent  in  the  second  period.  The 
fact  that  the  third  period  (24  to  84  hours)  showed  a  reduction  in 
temperature   elevation   in   spite   of  71.4   per   cent   of  women   having 
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such   exaiiiiuatidiis  makes  it  probable  their  types  of   labors  did  not 
break  down  their  bodily  resistance  to  1)acterial  invasion. 

The  fact  that  those  patients  subjected  to  vaginal  examinations 
whose  membranes  were  ruptured  had  a  lesser  temperature  reaction 
and  a  better  pulse  rate  than  those  wdio  were  not  subjected  to  this 
examination  must  be  explained  only  on  the  assumption  that  other 
factors  influenced  the  convalescence — data  which  are  not  available. 
However,  we  cannot  too  strongly  urge  the  fact  that  repeated  vaginal 
examinations  do  have  their  evil  influence  (Chart  4). 

CONCURRENT     OPERATIONS 

In  the  course  of  these  cesarean  sections  salpingectomy  Avas  done 
in  seven  instances  to  secure  sterility;  one  woman  had  a  single 
oophorectomy  for  a  small  cyst;  one  woman  had  a  double  ovariotomy 
for  ovarian  cysts.  One  woman  came  to  the  section  with  the  state- 
ment that  at  a  previous  operation,  both  tubes  and  ovaries  were 
sacrificed,  yet  no  evidence  of  any  operation  on  the  adnexa  was  found. 
Two  patients  had  myomectomies.  In  consenting  to  the  operation, 
th(»  Avoman.  Case  11,  with  the  fiI)roid,  absolutely  refused  to  permit 
the  hysterectomy,  so  the  tumor  was  left;  she  stated  tliat  if  she  con- 
ceived once  with  the  tumor  she  could  again. 

In  1912,  Case  30  came  to  operation  after  four  hours  of  labor,  mem- 
branes intact,  with  no  vaginal  examinations.  During  my  absence 
from  town  she  developed  a  stormy  period^ — at  first  symptoms  were 
indefinite,  but  finally  my  colleague.  Dr.  N.  M.  Percy,  convinced  him- 
self she  had  an  acute  appendicitis.  After  the  delay  in  diagnosis  it 
was  deemed  wiser  not  to  operate.  On  the  tenth  day  a  sinus  opened 
in  the  incision  discharging  a  foul  looking  fluid,  Avith  fecal  odor.  She 
recovered  Avithout  operation.  About  a  year  later  a  patient.  No.  35 
(1913)  came  for  her  second  section,  and  asked  that  her  appendix  be 
removed  as  she  Avas  loath  to  return  for  another  laparotomy.  It  Avas 
done;  she  had  a  temperature  of  100.2°  once  on  the  folloAving  day  and 
Avas  in  no  Avise  disturbed  by  the  additional  procedure.  In  57  cesarean 
sections  the  appendix  has  been  incidentally  removed  20  times  (35.9 
per  cent).  There  has  not  been  one  demonstrable  evidence  of  com- 
plication incident  to  the  removal  of  the  appendix.  In  the  second 
patient.  Case  37,  Avhere  the  appendix  Avas  remoA^ed,  there  Avas  a 
febrile  course  for  14  days;  she  Avas  in  labor  50  hours,  membranes 
unruptured,  and  had  tAvo  A'aginal  examinations.  We  felt  certain 
the  clinical  course  Avas  not  compromised  in  any  manner  by  the  appen- 
dectomy. Appendectomies  haA'e  not  been  done  on  Avomen  AA'liom  Ave 
felt  should  he  placed  in  bed  as  quickly  as  possible,  and  Avhere  for 
any  reason  the  prolongation  of  the  operation  Avas  inadvisable.  Under 
given  circumstances,  Ave  feel  there  is  the  same  justification,  and  the 
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same  safety,  iu  the  removal  of  the  appendix  as  in  the  course  of  any 
laparotomy.  The  average  duration  of  febrility  in  the  above  20  pa- 
tients was  4.12  days;  for  those  not  in  labor,  the  patients  with  appen- 
dectomies liad  roughly  one-half  day  less  elevation  of  temperature 
than  those  where  it  was  not  done;  to  offset  this,  appendectomies 
done  in  la])or  with  membranes  intact  increased  the  febrility  .4  of  a 
day  over  the  average;  and  was  one  and  two-tenths  of  a  day  less  than 
the  average  of  those  where  the  membranes  were  ruptured  1  to  84 
hours.     (Chart  7,  part  2.  and  Chart  8.) 

DELAYED    COXVALESCENCE 

In  the  first  37  cases  the  protracted  thermal  elevation  continued 
for  a  period  of  10  days  or  more  (to  27  days)  in  5  of  the  women — 13.5  per 
cent.  Since  Case  37  (1913)  four  women  had  a  delayed  convalescence 
continuing  10  to  27  days,  7.2  per  cent.  Phlebitis  occurred  in  one 
patient,  No.  18,  with  one  A'aginal  examination.  An  hemolytic  strep- 
tococcic infection  (Case  No.  84)  caused  a  most  violent  and  alarming 
postoperative  course  for  16  days,  excessively  high,  irregular  tempera- 
ture, chills,  uterine  hemorrhages,  necessitating  blood  transfusions. 
At  operation  the  placenta  was  found  very  firmly  adherent — its  re- 
moval exemplified  the  extreme  difficulty  which  might  be  encountered 
in  the  manual  removal  of  a  placenta  per  vaginam.  Also,  there  was 
a  marked  deciduitis,  one  plaque  as  large  as  the  palm  of  the  hand  was 
loose  and  removed. 

Stitch  abscesses  necessitating  wet  dressings  were  present  in  two 
cases;  one  other  (No.  30)  had  a  sinus  which  discharged  a  fetid,  fecal 
fluid. 

Postpartum  hemorrhage  occurred  in  tM'o  women. 

The  uterus  was  adherent  to  the  abdominal  scar  in  three  instances; 
in  one.  after  an  automobile  accident,  the  adhesion  stretched  into  a 
long  dense  string;  on  account  of  repeated  ileus  the  abdomen  was 
opened.  Of  the  repeated  sections,  one  had  no  vestige  of  the  uterine 
scar;  in  another  the  scar  was  hardly  visible.  Five  had  a  number  of 
small  adhesions  to  the  uterus  or  abdominal  scar  or  both.  In  three 
the  adhesions  were  very  dense  and  diffuse. 

CONCLUSIONS 

1.  The  adoption  of  modern  surgical  principles  has  been  the  great- 
est means  of  reducing  the  risks  of  a  cesarean  section  to  the  present 
minimal  point. 

2.  The  second  great  factor  in  lowering  maternal  mortality  is  the 
abstinence  from  vaginal  examinations. 

3.  One  of  the  most  important  contributions  1o  the  improvement  in 
the  safety  of  sections  is  the  routine  employment  of  rectal  touch. 


RUDOLPH    W.    HOLMES    AND    ALLISOX    L.    BURDICK  325 

4.  The  eventual  possibility  of  a  seetion  should  be  clearly  and  def- 
initely determined  in  pregnancy.  Every  step  in  the  subsequent  con- 
duct of  labor  should  be  sulhservient  to  this  knowledg-c  of  potential 
difficulty. 

5.  An  absolute  pelvic  deformity  demands  that  the  wonum  should 
have  her  seetion  before  labor  sets  in  and  at  a  set  hour. 

6.  Conversely,  unless  there  be  imperative  necessity,  the  woman 
u'ith  relative  disproportion  should  be  given  an  adequate  test  of  labor. 

7.  The  test  should  be  so  reasonably  prolonged  that  there  is  neither  the 
faeies  of  exhaustion,  nor  an  abnormally  high  pulse  rise  or  tempera- 
ture elevation. 

8.  The  prolonged  rupture  of  the  membranes  certainly  has  a  very 
deleterious  effect  upon  a  woman  in  labor;  if  labor  be  unduly  pro- 
longed after  the  rupture  a  stormy  convalescence  is  probable  in  10  or 
more  per  cent,  and  the  lethal  outcome  for  the  occasional  woman  is 
certain  to  occur. 

9.  A  slow,  long  labor  with  weak,  irregular,  aberrant  contractions, 
is  not  so  dangerous  if  a  section  be  performed  as  a  shorter,  but  violent 
tvpe  of  labor. 

10.  A  hard  labor  in  all  prol lability  liberates  protein  bodies,  or  other 
by-products  of  forced  metabolism  which  are  inimical  to  the  conval- 
escence of  the  woman  subjected  to  cesarean  section,  possibly  with  the 
destruction  of  her  immunity. 

11.  A  cesarean  section  performed  before  labor  spells  almost  certain 
success  in  skilled  hands  with  a  minimum  of  physical  distress. 

12.  Labor  increases  the  physical  distress,  and  may  jeopardize  the 
convalescence. 

13.  Above  all  things,  prolonged  labor,  with  prolonged  rupture  of 
the  membranes,  with  vaginal  examinations,  or  futile  attempts  at  de- 
livery from  below,  spells  disaster. 

14.  Cesarean  section  is  far  more  dangerous  for  the  woman  than 
spontaneous  labor — even  an  operative  delivery  of  some  difficulty. 

15.  The  sum  total  of  discomfort,  distress,  malaise  associated  with 
cesarean  seetion  is  as  great  or  greater  than  the  inconveniences  and 
pain  of  labor:  one  certainly  offsets  the  other. 

16.  The  above  facts,  joined  to  the  increased  mortality  demand 
that  sections  shall  be  done  only  for  clear  indications. 
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DISCUSSION 

DR.  REUBEN  PETERSON,  Ann  Arbor,  IVIiciiigan.— With  regard  to  Dr.  Beck's 
paper,  it  is  the  kind  we  ought  to  have  more  frequently,  for  the  reason  that  it 
deals  with  a  large  number  of  cases  treated  conservatively.  During  the  past  twenty- 
two  years  we  have  been  very  conservative  in  the  University  of  Michigan  Maternity, 
in  spite  of  the  fact  that  I  have  been  credited  with. being  a  radical  in  regard  to 
eclampsia.  I  will  say  that  in  our  clinic  we  find  by  actual  experience  that  the 
morbidity  and  sometimes  mortality  is  increased  by  early  rupture  of  the  mem- 
branes, consequently  we  were  between  two  fires.  We  still  went  on  with  our  con- 
servative work,  but  the  higher  temperatures  and  morbidity  persisted,  consequently 
I  welcomed  with  a  great  deal  of  pleasure  Dr.  Beck's  low  cesarean  section  operation, 
which  I  think  is  a  great  advance  in  obstetrics,  in  spite  of  the  fact  that  Dr.  Holmes 
has  never  done  one  and  says  he  never  will  do  one.  Here  is  an  operation  where, 
if  the  test  of  labor  fails,  you  can  open  the  uterus  low  down  with  a  minimum 
amount  of  trauma.  Because  of  our  conservatism,  I  have  only  done  this  operation 
five  or  six  times.  Technically,  it  is  an  easy  operation  to  perform,  and  it  is  the 
kind  indicated  in  the  particular  class  of  cases  Dr.  Beck  has  pointed  out,  where 
the  woman  has  been  in  labor  for  a  long  time  and  is  unable  to  give  birth  to  the 
child.  We  do  not  use  vaginal  examinations  in  our  clinic  cases;  consequently  .in 
cases  where  we  do  have  to  perform  cesarean  section  we  have  not  contaminated  the 
vagina. 

I  have  no  criticism  to  oil' or  in  regard  to  Dr.  Holmes'  work  with  such  an  array 
of  figures  as  he  presents.  We  should  have  more  time  to  study  these  figures.  How- 
ever, I  cannot  conceive  of  removing  the  appendix  at  a  cesarean  section.  That  is 
diametrically  opposed  to  all  good  surgery,  unless  the  woman  has  an  acute  appen- 
dicitis. Why  should  you  contaminate  the  field  with  removal  of  the  appendix  in  a 
cesarean  section?  It  seems  to  me,  the  pendulum  is  swinging  back  to  consen-atism. 
It  is  necessary  to  go  through  this  period  of  radical  methods  in  order  to  swing  back 
to  sane  methods,  but  surely  that  day  is  coming,  and  from  now  on  we  are  going  to 
give  women  in  labor  a  chance,  being  ever  ready  to  help  them  surgically,  when 
necessary. 

DR.  RALPH  H.  POIMEROY,  Brooklyn,  New  York. — As  Dr.  Beck's  confrere  in 
the  Borough  of  Brooklyn,  it  would  be  unfair  for  me  not  to  express  myself  in  regard 
to  this  matter. 

So  far  as  publication  is  concerned,  I  suppose  I  am  considered  to  be  a  reckless 
radical  with  dilating  bags  and  perineotomies  and  rotation  of  posterior  positions, 
instead  of  letting  them  alone,  but  I  am  not.  I  am  ultraconservative  and  only 
want  to  apply  my  practice  to  the  absolutely  indicated  selected  situations,  and  I 
hope  ultimately  my  apparent  radicalism  will  simplify  a  few  of  the  cases  in  which 
radicalism  is  indicated. 

DR.  N.  SPROAT  HEANEY,  Chicago,  III. — I  want  to  congratulate  Dr.  Beck 
on  the  work  shown,  because  if  the  spread  of  radicalism  continues,  there  will  be  no 
place  for  the  physiology  of  labor  and  the  future  obstetrician  mil  have  no  experi- 
ence on  which  to  base  the  indications  for  his  operations.  I  wonder  at  Dr.  Beck's 
temerity  in  coming  before  the  Society  witli  sucli  a  study  as  tlie  physiology  of  labor, 
in  view  of  the  radical  tendency  of  the  times. 

I  wish  for  the  sake  of  his  statistics,  in  order  that  they  might  stand  out  more 
clearly,  that  Dr.  Holmes  had  omitted  the  appendectomy.  Though  I,  myself,  have 
not  removed  the  appendix  during  the  course  of  a  cesarean  section,  I  cannot  see  any 
particular  objection  to  it.  It  is  largely  a  matter  of  viewpoint  and  much  depends 
upon  the  individual  case. 
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Dr.  Peterson  advises  that  all  gallstone  pathology  should  lie  attended  to  when 
met  during  operations  for  gj-necological  ditficulties.  I  do  not  do  this  and  I 
wonder  at  Dr.  Peterson's  objections  to  the  removal  of  the  appendix  while  doing  a 
cesarean  section  in  view  of  his  radical  advice  regarding  the  gall  bladder  during 
gynecological  operations.  The  conditions  are,  briefly,  analogous.  I  am  not  saying 
that  Dr.  Holmes  is  right  or  wrong,  but  I  can  see  no  difference  between  the  two 
recommendations. 

DR.  KADEENATH  DAS,  Calcutta,  India. — I  desire  to  offer  a  few  remarks 
on  the  question  of  prolonged  labor  and  to  draw  attention  to  the  fact  that  the  first 
stage  of  labor  may  be  prolonged  with  a  low  implantation  of  the  placenta  with  intact 
mcMubranes.  These  patients  can  be  allowed  to  go  on  for  more  than  twenty-four 
hours  and  then,  if  you  make  a  vaginal  examination  and  feel  a  soft  cervix  but 
the  membranes  do  not  bulge,  in  those  cases  after  twenty-four  or  thirty  hours  the 
simple  procedure  of  rupturing  the  membranes  will  quickly  expedite  labor.  I  should 
like  to  draw  attention  to  that  little  point,  although  I  do  not  know  whether  it  is 
often  done  or  not. 

DR.  FRANK  W.  LYNCH,  San  Francisco,  Calif. — The  results  presented  are 
checked  by  controls  and  without  control  checks  our  work  will  never  be  of  a  high 
scientific  character.  I  am  not  able  to  discuss  properly  either  paper,  since  I  have 
not  reviewed  our  material  carefully,  and  I  have  long  since  learned  that  a  discus- 
sion of  a  carefully  prepared  paper  is  not  of  much  value,  if  you  have  not  reviewed 
your  own  cases.  We  are  too  apt  to  be  unduly  influenced  Ity  the  single  cases  which 
we  keep  in  mind. 

We  see  very  few  contracted  pelves  in  the  far  west  which  warrant  cesarean  sec- 
tion. Most  of  our  dystocias  are  due  to  poor  labor  pains  and  bad  flexions  of  the 
head  rather  than  pelvic  contractions. 

Unfortunately,  however,  we  have  a  comparatively  large  series  of  secondary  cesarean 
sections,  since  in  our  part  of  the  country  there  are  many  men  who  do  cesarean  section 
on  very  scant  indication.  Some  do  the  operation  once  in  every  seventeen  or  eighteen 
labors.  Many  of  these  patients  come  to  us  in  subsequent  pregnancies.  We  treat 
them  by  cesarean  since  we  feel  that  one  cesarean  warrants  similar  treatment  sub- 
sequently. 

Tcchnic  seems  worth  discussing  since  the  cases  that  die  usually  succumb  from 
infection.  Although  we  do  not  make  vaginal  examinations  as  a  routine  even  in 
normal  labor,  we  do  not  believe  that  rectal  examinations  are  invariably  witliout 
danger  of  infection.  Nearly  S  per  cent  of  our  cases  have  some  slight  fever  fol- 
lowmg  labors  which  have  been  conducted  only  by  rectal  examinations.  There  is  no 
doubt,  but  that  vaginal  secretion  from  the  posterior  vaginal  wall  may  be  shoved 
into  the  cervix  during  rectal  examination.  Usually  this  is  not  of  importance  since 
streptococci  are  not  often  found  in  the  pregnant  vagina.  Not  all  vaginae,  however, 
have  bactericidal  secretions.  We,  therefore,  scrub  out  the  vagina  before  the 
operation. 

Personally,  I  do  not  feel  that  from  the  facts  in  hand  we  are  yet  able  to 
advocate  either  the  high  or  low  cesarean.  We  know  much  about  the  high  cesarean, 
and  comparatively  little  about  the  low.  Each  man  must  be  governed  at  present 
by  the  results  of  individual  series  of  cases.  Since  it  is  our  aim  to  avoid  or  at 
least  beat  the  infection,  it  seems  that  the  choice  of  route  is  closely  related  to 
teehnic.  Much  depends  upon  the  firm  closure  of  the  uterine  incision.  I  do  not 
feel  that  sufficient  emphasis  has  been  made  of  the  fact  that  the  uterine  peritoneal 
membrane  agglutinates  in  a  few  hours  and,  therefore,  may  limit  a  uterine  infection. 
Therefore,  proper  peritoncalizatiou  must  be  a  basic  consideration  in  any  type  of 
cesarean. 
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DR.  BECK  (closing  on  his  part). — At  the  end  of  tliis  study  I  had  so  many 
figures  that  they  were  very  confusing.  To  avoid  this  confusion  and  make  my 
points  clear  I,  therefore,  considered  only  the  fetal  deaths  and  maternal  deaths  in 
studying  the  end  results.  As  Dr.  Peterson  suggested,  in  these  long  labors,  partic- 
ularly the  diy  ones,  the  temperature  curve  shows  an  increased  morbidity.  This 
is  another  argument  against  interference.  If  this  increased  morbidity  is  due  to 
infection,  operative  interference  no  doubt  would  have  increased  the  risk  to  the 
mothers  by  spreading  that  infection. 

I  have  had  considerable  experience  with  the  low  incision  cesarean  section  technic, 
and  my  results  together  with  those  of  my  friends  were  published  a  short  time 
ago.  Even  though  the  series  was  small,  I  feel  that  we  can  say  that  the  results 
are  more  favorable  than  would  have  been  obtained  had  the  classical  high  operation 
been  used.  We  believe  that  the  low  incision  properly  peritonealized  offers  consid- 
erable protection  against  the  extension  of  the  infection  to  the  peritoneal  cavity. 

With  regard  to  Dr.  Williams'  work,  I  do  not  think  that  his  observations  on  the 
uteri  removed  at  operation  proved  conclusively  that  these  uteri  should  be  removed. 
Many  of  our  patients  undoubtedly  had  infected  uteri  and  the  great  majority  not 
only  survive,  but  fail  to  have  a  serious  infection.  We,  therefore,  hope  that  with 
our  technic  we  can  gain  the  same  result  without  adding  the  unpleasant  symptoms 
which  follow  hysterectomy  in  young  women. 

For  some  time  we  have  been  making  cultures  of  the  amniotic  fluid  and  placenta 
at  the  time  of  operation.  We  have  been  surprised  to  find  streptococci  present  in 
not  a  lew  of  these  cultures.  In  spite  of  these  findings  the  patients  lived  and  did 
not  have  peritonitis. 

DR.  HOL^SIES  (closing). — I  thoroughly  believe  that  Dr.  Beck's  paper  by  preach- 
ing conservatism  is  more  important  than  mine.  Yet,  my  experience  and  practice 
is  based  on  a  conscientious  attempt  to  limit  cesareans  to  the  cases  which  de- 
manded intervention  at  a  time  when  high  forceps,  eventually  craniotomy  would  surely 
have  destroyed  many  babies.  The  whole  basis  of  my  paper  is  on  personal  experi- 
ence, and  I  believe  is  more  important  than  statistics  computed  on  the  results  ob- 
tained by  a  questionnaire. 

With  reference  to  the  removal  of  the  a'ppendix  in  connection  with  cesarean  sec- 
tion, I  cannot  see  the  difference  in  the  incidental  removal  of  an  appendix  in  this 
connection  and  its  removal  as  an  incidental  step  in  ordinary  gynecologic  work. 

My  results  speak  for  themselves.  There  were  no  deaths,  and  the  composite  tem- 
perature curves  were  just  as  favorable  to  the  women  subjected  to  it  as  in  com- 
parable cases  where  it  was  not  done. 

We  may  all  agree  with  Dr.  L^^lch  that  rectal  examinations  may  rub  the  vaginal 
mucosa  with  its  normal  bacterial  content  within  the  cervical  ring,  but  it  is  in- 
finitely less  risky  than  the  hazards  of  a  vaginal  examination,  esjiecially  if  the 
examiner  does  it  in  a  slovenlv  manner. 


PREGNANCY  IN  THE  TUBERCULOUS.  WITH  THE  REPORT 

OF  166  CASES 

By  Charles  C.  Norris,  M.D.,  Philadelphia,  and  Douglas  P. 
Mt:rphy,  M.D. 

Buthcrfordton,  N.  C' 

FROM  the  earliest  medical  records  to  the  present  time  the  subject 
of  pregnancy  occurring  in  the  tuberculous  has  attracted  attention. 
Many  of  the  earlier  observers  believed  that  pregnancy  exerted  a 
favorable  influence  on  the  course  of  tuberculosis.  This  view  was 
probably  due  to  the  fact  that  gestation  tends  to  increase  the  weight 
of  the  pregnant  woman.  As  early  as  1862  Gassner^  commented 
upon  this  finding.  De  Lee-  states  the  increase  in  weight  is  the  result 
of  increased  assimilation  of  the  fetus  and  its  appendages,  the  storing 
up  of  fat  and  al])umin,  the  accumulation  of  water  and  the  increase 
in  the  amount  of  blood. 

The  frequency  of  pregnancy  in  the  tuberculous  is  well  known. 
This  fact  has  led  some  observers  to  conclude  that  the  sexual  appetite 
is  increased  in  this  disease.  This,  however,  is  doubtful.  The  fertility 
of  the  tuberculous  is  probably  explainable  on  other  grounds.  In  1913 
Bacon. ^  estimated  that  32,000  tuberculous  women  became  pregnant 
annually  in  the  United  States.  At  present  in  the  United  States  alone 
65,000  Avomen  die  annually  of  tuberculosis. 

Pulmonary  tuberculosis  exerts  no  influence  against  conception  and 
except  in  the  end  stages  does  not  as  a  rule  produce  abortion.  Exces- 
sive coughing  and  marked  toxemia  do  in  some  cases  contribute  to 
abortion  or  premature  delivery,  but  in  our  series  this  has  not  been  a 
marked  feature. 

As  the  treatment  of  tuberculosis  in  the  pregnant  woman  involves 
the  question  of  whether  or  not  the  pregnancy  shall  be  terminated, 
three  important  points  must  be  considered.  (1)  Does  pregnancy  act 
deleteriously  upon  the  course  of  pulmonary  tuberculosis?  (2)  Does 
the  termination  of  pregnancy  benefit  the  patient?  (3)  What  will  be 
the  condition  of  the  infant  if  pregnancy  is  allowed  to  go  to,  or  nearly 
to  term? 

Regarding  the  first  question  of  whether  or  not  pregnancy  acts  dele- 
teriously upon  the  course  of  tuberculosis,  it  may  be  said  that  a  care- 
ful analysis  of  the  literature  shoAvs  an  overwhelming  opinion  in  the 
aifirmative.  A  few  isolated  opinions  to  the  contrary  are  on  record. 
In  studying  this  point  it  should  be  recognized  that  it  is  a  question  of 
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percentages,   all   patients   do   not   do   badly,    and    a   positive    opinion 
should  not  be  based  upon  the  observation  of  only  a  few  eases. 

Furthermore  end  results  should  be  studied.  The  majority  of  re- 
ports in  this  literature  are  by  obstetricians  and  not  by  internists. 
The  obstetrician  is  likely  to  see  the  most  unfavorable  cases.  The 
majority  of  women  are  delivered  by  the  general  practitioner  or  mid- 
wife and  doubtless  many  mild  cases  are  not  recognized,  or  are  treated 
in  the  usual  manner.  If,  however,  the  case  does  badly  it  is  likely  to 
be  referred  to  a  maternity  hospital,  or  consultation  is  secured,  and 
this  to  some  extent  accounts  for  the  fact  just  mentioned.  The  fol- 
lowing tables  repre  ent  the  results  in  one  hundred  and  sixty-six  (166) 
cases.  In  each  of  these,  tuberculosis  was  positively  diagnosed  clini- 
cally, and  the  diagnosis  in  each  case  was  confirmed  by  the  demonstra- 
tion of  the  tubercle  bacillus.  Each  case  was  followed  for  at  least 
three  months  subsequent  to  the  termination  of  the  pregnancy  and 
many  were  observed  for  a  period  of  years.  The  majority  of  these 
cases  are  fi-om  the  ITenry  Phipps  Institute  in  Philadelphia  and  con- 
stitute the  average  run  of  ambulatory  patients.  The  percentage  of 
early  cases  is  probably  rather  high  as  all  pregnant  women  applying 
to  our  pi-enatal  department  are  subjected  to  a  thorough  examination 
by  an  internist  especially  skilled  in  the  diagnosis  of  tuberculosis. 

Table  I 
Result  in  166  Cases  of  Pulmonary  Tuberculosis  Complicated  by  Pregnancy 

Each  case  followed  for  3  months  after  termination  of  pregnancy 

Total  number    166                  percentage 

Pulmonary  condition 

Improved      30  18 

Xo    change    62  ?,7 

Worse      64  38 

Deaths*    ]  0  6 

Pregnancy  interrupted  (tlierapeutic  al>ortion)    7  3 

Premature   labor    (spontaneous)     4  2 

Abortion   or   miscarriage    (spontaneous)     6  3 

Infants  stillborn    4  2 

Infants   dead    28  16 

Infants  alive  3  months  of  age 120  72 

*A1I   maternal   deaths  due  to  tuberculosis. 

The  combined  statistics  of  twenty-five  authors  as  found  in  the 
Index  Medicus  from  1915,  show  that  from  50  to  94  per  cent  of  preg- 
nant tuberculous  women  become  worse  as  a  result  of  their  gestation 
The  combined  averages  of  this  large  series  show  that  in  64.64  per 
cent  of  cases,  the  pulmonary  lesion  became  worse  or  ended  fatally. 
In  this  connection  it  should  be  remembered  that  many  of  the  cases  in 
these  series  were  not  folloAved  after  the  termination  of  their  pregnancy, 
and  if  this  had  been  done  a  greater  morbidity  and  mortality  would 
almost  certainlv  have  been  observed. 


CHARLES    C.    NORRIS    AND    DOUGLAS   P.    MURPHY 


331 


&3 

o 

!2; 

o 

2  3" 

o  o 

3^^ 

b 

p 

B  p 

5 

fi^5^^ 

^3          iCf5 

fias'^ 

►5' 

=-  ^  S.  6  « 

c«          -    ^ 

c«    —  <  ,__i 

te 

.      5=    o    W 

2  2"-^ 

s  <= 

w    Cj 

.  .  3  &. 

h- 1 

^ 

I   cr<5 

.     Tf- 

.     OfQ 

3 

I    ^  - 

.       ^     - 

.      fTs    - 

!» 

o 

5? 

O 

-•* 

y. 

:  i-a 

;    tj 

:  H 

•    2- 

,    c 

.     o 

^_1 

^ 

'-t- 

^ 

o 

n 

;     K> 

'       £0 

•      Z- 

4- 

o 

2 

1—1 

P 

fB 

> 

o 

—1                  ts 

l--   k-i   CO   -1 

z 

4* 

CO  M  O  >-'  Cl 

to  O  --O  00  to 

o  -^  --o  to  o 

H3 

OO 

O  M          10 

CO   to    to 

to  to  I*' 

O  O          O 

C5   *-  (-i  ;-a 

■o  -I  tl 

^,^ 

^ 

b^tzib^ 

-r    3    ^     -   OFQ 

C 

o 

S     CB    12 

.    £  o  '-^ 

3 

aQ  f^ 

crc   -^ 

a1  '^ 

p' 

fB 

^ 

fB 

•"^ 

M 

i" 

o 

o* 

^. 

"^ 

05 

_p 

"cn 

o 

o 

o 

p 

yj 

:« 

10  to          10 

>-'  CO  *^. 

^  CO  c,-i 

W   p   00  .CO 

+.  -]  4-  ,K 

o  p  o  p 

-<1 

— '  CV          CO 

r.  CO       I"-" 

^ 

^ 

^ 

^  2  ''If 

=^  CD    »•  O    « 

b^:z;ba2 

i  "        ^  do 

.      3    5    w 

•      3    '?    •-* 

z; 

T 

= 
0 

^ 

a 

2 

o 
p 

►9 

•       "       -       ^^ 

••*»-— 

M 

Ol 

1— >              I—" 

CO   Co    ^-^   "^T 

10  to  I-"  ci 

Ci 

3i  o  to  —  -o 

^  4-  ii  —  -O       h 

-'   O  -O   QO   OD 

JO  Ol   t-" 

+-  00  ^ 

to  *.  to 

-i   CO    CT    wT 

-0   CO   'O   -1-                 k 

-"   O  10  Ci 

J^ 

^ 

::i 

■^ 

5 

,T 

5 

? 

> 
o 

o 

^      l-H 

o 


^    b 


CO   'O 


SR 


p.  C5 


Cj  p 

5'S 


^?^^     b 

3    f?    r^  o  3 


> 

o 

3 

fD 

O 

3" 

P 

® 

hj 


to  p  4- 


^ 


a 


^       s        P 


O    3 
O 


■^^ 


^ 


O 


o 

CO   00 

o  o 


CO 


w 


t  o 

>.     It) 


, 

t-i 

1^ 

a 

?1 

i^ 

<) 

hj 

a 

w 

~" 

w 

It* 

> 

o 

H 

C3 

«3 

z; 

M 

> 

f9 

z 

M 

iri 

;/j 

^ 

H 

w 
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To  determine  the  actual  deleterious  action  of  pregnancy  upon  the 
tuberculous  woman  the  foregoing  figures  should  be  compared  with 
a  series  of  nonpregnant  tuberculous  women  of  similar  ages,  living 
under  similar  conditions  and  studied  for  the  same  period  of  time. 
For  this  purpose  we  have  analyzed  one  hundred  and  four  (104)  cases 
from  the  out-patient  department  of  the  Henry  Phipps  Institute  with 
the  results  shown  in  Table  II. 

These  tables  offer  merely  general  figures.  The  results  of  a  more  care- 
ful analysis  of  our  cases,  dividing  them  according  to  the  advancement 
of  the  pulmonary  condition,  when  first  observed,  is  shown  in  Table  III. 

Laryngeal  Txiberculosis. — Practically  all  authors  agree  regarding 
the  extreme  gravity  of  laryngeal  involvement.  Five  of  our  one  hun- 
dred and  sixty-six  (166)  cases  developed  this  complication.  Three  died 
and  the  remaining  three  were  in  poor  condition  when  last  heard  from. 
Fellner's  and  Lobenstine's  combined  statistics  report  520  such  cases 
in  which  the  mortality  was  65  per  cent. 

From  the  study  of  these  numerous  large  series  of  cases  of  preg- 
nancy in  the  tuberculous,  it  seems  hardly  possible  for  the  unbiased 
observer  not  to  be  impressed  with  the  fact  that  pregnancy  exerts 
a  deleterious  influence  upon  a  considerable  proportion  of  cases.  This 
being  the  case,  our  second  question  of  what  benefits  may  be  hoped 
for  by  the  termination  of  the  gestation,  becomes  of  importance.  Med- 
ical opinion  varies  largely  upon  this  point  and  many  factors  must 
be  taken  into  consideration.  In  our  series,  therapeutic  abortion  has 
been  performed  seven  times,  too  small  a  number  from  which  to  draw 
conclusions. 

On  the  other  hand  the  study  of  the  remaining  cases  is  of  value.  In 
the  entire  series  20  appeared  improved  and  62  exhibited  no  marked 
change  as  a  result  of  their  pregnancy,  thus  49  per  cent  were  no  worse 
off  after  the  pregnancy.  A  study  of  674  cases  collected  from  the 
literature  (Funk,^  McSweeny,*'  Mosher,^  Nobecourt,^  Sachse,^  and 
Walsh^**)  shows  that  no  operative  intervention  was  practiced  in  630 
and  therapeutic  abortion  was  resorted  to  in  44.  Deterioration  with- 
out operative  intervention  was  observed  in  44  per  cent  as  against 
deterioration  with  operation  in  9  per  cent. 

Infant  Mortalii]i. — Wliether  or  not  the  infants  of  tuberculous 
mothers  are  constitutional  weaklings  or  whether  they  exhibit  a  hyper- 
susceptibility  to  tuberculosis  is  not  definitely  settled.  The  weights 
of  all  the  infants  from  our  series  are  not  available,  but  such  as  have 
been  studied  do  not  show  a  marked  decrease  from  the  average.  The 
author  has  observed  large,  fat,  apparently  healthy  infants  born  of 
mothers  in  the  last  stages  of  the  disease.  It  is  probable,  however, 
that  in  a  large  series  of  cases  the  infants  would  be  found  to  weigh 
slightly  less  than  the  average  and  to  be  less  vigorous,  as  would  a 
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series  from  mothers  -whose  health  was  depleted  from  any  other 
chronic  wasting  disease.  In  a  series  of  over  1500  infants  collected 
from  the  literature  by  fourteen  authors,  the  infant  mortality  was 
58.83  per  cent.  Doubtless  invalidism  on  the  part  of  the  mothers, 
or  an  actual  motherless  condition,  bottle  feeding  and  operative  inter- 
vention during  labor,  greatly  influence  the  mortality.  In  our  own 
series  of  166  eases  120  infants  were  alive  three  months  or  more  after 
delivery,  showing  an  infant  mortality  of  27.7  per  cent. 

Congenital  Tuberculosis  is  so  rare  that  it  may  be  regarded  as  a 
medical  curiosity.  A  careful  search  through  the  literature  shows  but 
13  positive  cases.*  Tubercle  bacilli  in  the  placenta  and  actual  placen- 
tal tuberculosis  are  less  rare,  but  are  still  so  infrequent  as  to  be  al- 
most negligible  factors.  The  relatively  high  percentage  of  tuber- 
culosis which  has  been  observed  in  the  children  of  tuberculous  parents 
is  the  result  of  postnatal  infection  and  can  be  prevented  by  proper 
prophylactic  measures. 

Some  of  the  material  utilized  in  this  report  has  been  previously 
emplo3^ed  by  one  of  the  authors.  In  a  further  study  of  our  cases 
we  have  not  changed  our  opinion  regarding  their  treatment.  "We  be- 
lieve that  had  pregnancy  been  terminated  early,  in  a  greater  propor- 
tion of  eases  the  results  would  have  been  better.  Some  of  our  pa- 
tients refused  operation  and  others  came  to  us  too  late  to  benefit  by 
such  treatment.  In  our  work  we  have  perhaps  erred  on  the  side  of 
conservation,  but  taken  as  a  whole  believe  the  results  compare  favor- 
ably with  those  reported  by  other  authors.  In  conclusion  the  authors 
wish  to  take  this  opportunity  to  extend  thanks  to  the  medical  staff 
of  the  Henry  Phipps  Institute,  especially  to  Dr.  H.  R.  M.  Landis  and 
Dr.  Isadore  Kaufman,  as  well  as  to  the  efficient  work  of  the  Social 
Service  department  of  the  same  institution.  The  intelligent  Avork 
of  the  latter  has  been  the  means  of  saving  many  infants. 

CONCLUSIONS 

1.  The  combination  of  pregnancy  and  pulmonary  tuberculosis  is  a 
common  one. 

2.  Pulmonary  tuberculosis  exerts  little  or  no  influence  against 
conception. 

3.  Pulmonary  tuberculosis  exerts  but  little  influence  on  the  course 
of  pregnancy,  and  except  in  the  advanced  stages  exerts  little  or  no 
influence  toward  causing  abortion,  miscarriage,  or  premature  labor. 

4.  About  20  to  30  per  cent  of  mild,  quiescent  pulmonary  tuber- 
culosis and  70  to  90  per  cent  of  more  advanced  cases  exhibit  exacerba- 
tions during  pregnancy  or  the  puerperium. 

5.  Marriage  is  M'orse  for  the  tuberculous  woman  than  for  the  tuber- 
culous man  owing  to  the  dangers  incident  to  pregnancy. 
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6.  Unless  the  pulmonary  lesions  have  been  quiescent  for  a  moder- 
ately prolonged  j^eriod,   tuberculous   women   should   not   marry. 

7.  Tuberculous  women  should  not  become  pregnant  unless  the  dis- 
ease is  in  the  first  stage,  and  has  been  quiescent  for  a  minimum  period 
of  two  years. 

8.  It  is  as  yet  impossible  to  determine  with  certainty  which  case 
Avill  bear  the  added  strain  of  pregnancy  well  and  which  badly.  We 
must  individualize  our  patients.  Moderately  extensive  lesions,  ex- 
tension, especially  laryngeal  involvement,  loss  of  weight,  fever,  hem- 
orrhage, SAveats,  lack  of  vigor,  inability  to  obtain  proper  treatment 
are  ill  omens,  whereas  the  reverse  are  more  favorable. 

9.  Prior  to  the  fifth  month  of  pregnancy,  the  uterus  should  be 
emptied  if  the  disease  manifests  any  evidence  of  becoming  active. 
Curettage  during  the  first  six  or  eight  weeks,  and  in  the  latter  cases 
vaginal  hysterotomy  are  the  preferable  methods.  Eegarding  the 
latter  method,  while  it  is  preferable  from  an  operative  standpoint, 
it  must  be  remembered  that  abortion  can  be  induced  without  a  gen- 
eral anesthetic,  whereas  one  is  usually  required  if  a  vaginal  hyster- 
otomy is  performed  and  sometimes  the  latter  fact  will  outweigh  the 
advantages  of  the  former. 

10.  About  65  to  70  per  cent  of  suital)le  cases  will  be  benefited  by 
this  treatment  provided  it  is  employed  as  soon  as  acute  symptoms 
arise  and  provided  that  proper  after-treatment  is  instituted.  Late 
intervention,  that  is,  after  a  week  or  more  from  the  onset  of  the 
exacerbation,  has  given  less  satisfactory  results. 

11.  Sterilization  is  not  justifial)le  as  a  routine  procedure.  Here 
again  the  patients  should  be  individualized.  Furthermore  as  a  routine 
procedure  it  is  not  advisable  as  in  many  cases  it  will  be  more  ex- 
pedient to  empty  the  uterus  without  an  anesthetic.  Sterilization  in- 
volves opening  the  peritoneal  cavity  and  usually  requires  a  general 
anesthetic.  Apart  from  the  dangers  of  a  general  anesthetic,  steriliza- 
tion prolongs  the  operation  and  generally  adds  to  the  gravity  of  the 
same.  If  the  case  is  in  such  a  condition  that  she  is  going  to  do  badly 
it  is  useless.  If  as  a  result  of  emptying  the  uterus  she  improves,  it 
is  better  to  perform  the  sterilization  at  a  later  date  when  she  is  in  better 
condition. 

12.  After  the  fifth  month  of  pregnancy,  it  is  generally  advisable 
to  treat  these  patients  expectantly.  Labor  should  be  made  as  easy 
as  possible.  For  this  end,  induction  of  premature  labor  two  weeks 
before  term  may  be  advisable,  rarely,  if  ever,  should  they  be  allowed 
to  go  beyond  term.     At  labor,  forceps  or  version  is  often  indicated. 

13.  Infants  should  not  nurse  from  tuberculous  mothers,  and  should 
])e  especially  guarded  from  infection. 

14.  Hygienic    and    dietary    treatment    should    be    employed    at    all 
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times.  These,  patients  sliouki  ])e  kept  under  elose  observation  and 
should  be  examined  by  a  compet(>nt  internist  at  re.u'ubir  and  frequent 
intervals. 

15.  In  the  great  majority  of  eases  the  tuberculosis  precedes  the 
pregnancy.  Even  in  those  eases  in  which  the  symptoms  ai'e  first  ob- 
served during  j^regnancy,  infection  has  generally  occurred  prior  to 
conception  and  an  exacerbation  during  pregnancy  has  directed  at- 
tention to  the  pulmonary  condition. 
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DISCUSSION 

DR.  RUDOLPH  W.  HOLMES,  Chicago,  III.— I  wisli  I  could  adequately  express 
my  appreciation  of  Dr.  Xorris'  teaching  regarding  the  coincidence  of  pregnancy 
and  tuberculosis.  Natuially,  tlie  obstetrician  must  leaven  his  opinions  on  this  com- 
bination from  the  experience  of  those  especially  trained  in  tulierculosis  work.  My 
conviction  is  that  if  any  good  is  to  be  derived  from  a  therapeutic  abortion  in  a 
woman  afflicted  with  pulmonary  disease,  it  must  be  done  early.  The  more  recent 
teacliing  is  that  pregnancy  liberates  certain  ferments  in  the  early  weeks  which 
tend  to  absorb  albuniinous  deposits.  Tlie  early  tuberculous  lesion  is  encysted.  This 
ferment  is  inesuined  to  absorb  the  retaining  wall  of  the  lesion,  with  tlic  mani- 
festation of  a  sliarp  reaction.  How  much  of  this  explanation  is  to  be  proved  by 
time  may  be  debatable,  but  there  is  small  use  in  doing  a  tlierapeutic  abortion  for 
tuberculosis  after  the  third  month. 

DR.  REUBEN  PETERSON,  Ann  Arbor,  Michigan.— I  have  had  tlie  same  dif- 
ficulty Dr.  Norris  has  liad  in  looking  over  tlie  literature  on  the  subject  of  tuber- 
culosis ill.  pregnancy  and  labor  and  the  puerperium.  I  could  not  get  anything  very 
definite  from  the  literature.  That  is  why  I  welcome  such  a  paper  as  this  because 
Dr.  Non-is  has  had  exceptional  facilities  in  the  Pliipps  Institute  and  has  been  able 
to  collect  a  large  number  of  cases  and  analyze  them.  He  gives  us  definite  informa- 
tion in  regard  to  the  effect  of  pregnancy  on  the  tuberculous  lesion.  In  my  experi- 
ence, which  is  limited,  only  having  the  cases  as  they  come  to  the  clinic  and  a  few 
private  patients,  in  tuljerculous  women  who  have  insisted  on  continuin.g  pregnancy 
and  having  their  children,  the  latter  have  not  been  materially  affected  by  the  tuber- 
culosis. Consequently  my  own  experience  agrees  with  the  conclusions  drawn  by  Dr. 
Norris.  The  transmission  of  tuberculosis  to  the  child  through  the  placenta  is  vei-y 
rare. 

As  to  the  other  point  he  brought  out  regarding  the  induction  of  labor,  I  tliink 
we  have  to  consider  each  case  separately.  We  have  the  problem  of  the  child  and  the 
problem  of  the  mother.  If  the  mother  and  the  husband  look  at  it  chiefly  from  the 
standpoint  of  the  mother  and  ask  that  the  uterus  be  emptied  early  in  pregnancy,  I 
think  under  some  circumstances  it  is  our  duty  to  do  it.  On  the  other  hand,  beyond 
the  fourth  or  fifth  month  of  pregnancy,  it  seems  to  me,  it  is  an  entirely  different 
question,  and  obstetricians  have  the  life  of  the  child  to  consider.     This  is  backed 
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up  and  strciigthcnoJ  hy  the  statistics  Dr.  Xonis  has  given  us.  These  women  do  not 
do  well  when  the  uterus  is  emptied  after  the  fifth  month. 

As  regards  sterilization,  tuberculous  women  should  be  sterilized  under  some  cir- 
cumstances if  they  request  it,  and  I  am  in  favor  of  this  procedure.  I  do  not  look 
upon  the  giving  of  a  short  anesthetic  perhaps  in  the  same  light  as  does  Dr.  Xorris. 
I  judge  its  effects  from  my  experience  in  anesthetizing  tuberculous  women  with 
pelvic  disease.  In  the  advanced  cases  any  form  of  general  anesthesia  acts  badly. 
In  the  cases,  however,  that  are  not  so  far  advanced,  they  stand  a  short  anesthetic 
fairly  well. 

My  conclusions  regarding  s^^inal  anesthesia  are  about  the  same  as  those  of  Dr. 
Xorris.  Although  I  favor  spinal  anesthesia  and  have  done  it  to  a  limited  extent,  I 
still  have  the  same  fear  about  it  that  he  does.  I  think  short  anesthesia  in  women 
whose  tuberculosis  is  not  far  advanced  can  be  given  and  sterilization  performed 
quite  safely.  This  should  onjy  be  done,  however,  after  it  has  been  explained  to  the 
patients  that  once  sterilized  they  are  always  sterile,  and  that  tuberculosis  is  a  cur- 
able disease.  Later  on  in  their  lives,  if  tliey  are  cured,  they  may  want  a  cluld.  That 
is  one  of  the  serious  objections  to  sterilization  in  this  class  of  cases. 

DR.  RALPH  IL  POMP:ROr,  Brooklyx,  Xew  Yukk.— There  aie  two  or  three 
points  on  which  I  venture  to  comment.  In.  doing  vaginal  or  abdominal  hysterotomy, 
which  I  have  done  on  many  occasions  in  this  type  of  case,  in  the  pulmonary  cases 
particularly  I  Iiave  found  it  satisfactory  to  give  deep,  deliberate,  morphin-scopol- 
amin  anestliesia,  so  that  the  patient's  respirations  were  down  to  10  or  12,  and 
tlien  have  an  export  anesthetist  to  give  chloroform  and  oxygen  in  small  quantities 
to  the  possible  point  of  reaction  and  agitation  on  the*  part  of  the  patient.  I  have 
never  seen  any  serious  consequences  in  carrying  out  operative  procedure  in  this  way. 

Another  comment  I  would  like  to  make  which  is  purely  theoretical,  and  I  do  not 
know  whether  it  has  been  considered  or  carried  out  or  not,  is  with  reference  to  the 
puerperium  which  is  tlic  serious  side  of  the  active  progress  in  the  tuberculosis  case. 
The  question  arises  can  we  accomiilish  anything  l)y  blood  transfusion  during  the 
IJuerx^erium  early,  or  in  the  progress  of  the  case,  to  liclp  tide  tliese  patients  through? 

DR.  GARY  CULBERTSOX,  Chicago.— Dr.  Xorris'  veiy  careful  study  is  of  a 
gToat  deal  of  value,  it  strikes  me,  as  far  as  it  has  gone,  althougli  it  has  been  lim- 
ited Ijy  the  fact  that  it  lias  been  impossible  to  cany  the  study  far  enough  to  make 
it  show  exactly  where  the  test  comes  in.  In  my  opinion  the  test  showing  the  influ- 
ence of  tuberculosis  on  pregnancy,  labor  and  the  puerperium,  is  the  same  as  in  heart 
disease,  and  that  is  by  ascertaining  how  long  these  patien.ts  live.  Information  show- 
ing such  data  is  not  available,  and  that  is  where  statisticians  do  not  come  to  our 
aid.  We  should  liave  a  record  of  the  ages  at  which  .5000  women  died  of  tuliercu- 
losis,  and  another  Inrge  series  of  cases  of  5000  women  who  liave  had  one,  two,  three 
or  four  children.,  and  the  ages  at  which  tlioy  dice].  We  lielieve  that  tuberculosis 
shortens  the  life  of  the  individual,  and  if  it  destroys  the  life  of  the  mother  earlier 
than  it  does  tliat  of  the  nuUi parous  woman,  until  we  have  statistics  of  this  sort  we 
cannot  show  the  facts.     It  is  unfortunate  that  such  statistics  are  not   obtainable. 

DR.  JOnX  A.  McGIilXX,  Philadelphia. — There  was  one  point  brought  to  my 
mind  in  discussing  the  paper  of  Dr.  Xorris,  and  that  is  the  statement  which  Dr. 
Holmes  made,  wliidi  is  not  entirely  scientific.  1  am  not  ajijiearing  before  you  as  a 
missionary  in  any  way,  but  tlie  question,  was  brouglit  up  in  reference  to  the  atti- 
tude whicli  the  Catliolic  Cliurcji  assumed  in  not  permitting  Dr.  Holmes  to  do  crani- 
otomy and  insisting  on  cesarean  section,  and  also  the  question  of  tlieiapcutic 
abortion.  We  must  realize  in  getting  information  as  to  certain  beliefs  tliat  some 
theologians  do  not  know  tlieology  any  more  than  some  historians  know  history.  Often- 
times we  arc  misiivformed  about  certain  beliefs  and  certain  attitudes,  but  when  you 
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come  down  to  the  toacliing  of  the  church  in  reference  to  the  question  of  fetal  life, 
it  is  founded  simply  on  tlie  Fifth  Commandment,  "Thou  shalt  not  kill."  That  is 
all  there  is  to  it.  A  prombieut  concex)tiou  is  that  we  must  sacrifice  the  mother  in 
tlie  interest  of  tlie  child.  That  is  all  nonsense.  In  Dr.  Holmes'  case  you  can  uo 
more  jeoiJardize  and  threaten  the  life  of  the  woman  by  doing  cesarean  section  to 
save  the  child  than  you  can  do  cianiotomy  to  destroy  the  child  and  save  the  mother. 
Practically  the  only  conflict  we  are  up  agTiinst,  for  instance,  is  in  oj)erating  on  our 
Catholic  patients,  and  it  is  purely  a  question  of  abortion.  It  is  not  a  question  of 
the  child  being  baptized.  Baptism  does  not  enter  into  the  question.  It  is  the  rigiits 
of  the  child.  Six  montlis  is  tlie  x^criod  of  viability,  and  piior  to  viability  operation 
cannot  be  done  whicli  will  destroy  the  child.  Scientifically,  I  think  we  believe  now 
that  craniotomy  is  hardly  justifiable  in  the  presence  of  a  living  child,  inasmuch  as 
we  have  operations  which  are  just  as  safe  or  safer  than  craniotomy. 

In  these  cases  of  tuberculosis  associated  with  pregnancy,  the  question  has  not  been 
proved  definitely  whether  a  woman 's  chances  are  improved  by  abortion  in  the  early 
stages  rather  than  allow  her  to  go  to  term.  When  you  come  to  sift  the  thing 
down,  a  great  deal  of  our  trouble  is  the  misinformation,  we  have  in  regard  to  cer- 
tain things.  As  I  see  it,  practically  the  only  conflict  that  exists  between  scientific 
medicine  and  theology  at  the  present  time  is  the  question  of  the  indication  for 
therapeutic  abortion.  The  teaching  among  Catholic  patients  is  that  abortion  cannot 
be  done  prior  to  the  viability  of  the  child.  I  think  scientific  medicine  has  demon- 
strated up  to  the  present  time  that  there  is  very  little  indication  for  therapeutic 
abortion  in  cases  of  pronounced  toxemia  which  can  l)e  properly  handled  and  car- 
ried out.  A  great  many  cases  of  pronounced  toxemia  will  die  if  the  uterus  is 
emptied,  and  if  you  have  reason  to  believe  that  there  is  a  conflict,  do  not  accept 
the  word  of  any  person  as  to  what  the  conflict  may  be,  but  seek  proper  informa- 
tion from  those  who  are  qualified  to  give  it,  and  you  will  find  you  have  very  little 
conflict  in  the  matter. 

DR.  NORRIS  (closing). — I  think  that  in  presenting  our  paper  I  have  not 
sufficiently  empliasized  our  search  of  the  literature  whicli  comprises  an  analysis 
of  some  3000  cases.  In  studying  the  results  obtained  by  others  one  is  im- 
pressed with  the  results.  Tliis  is,  at  least,  in  part  due  to  the  type  of  cases 
from  which  the  studies  have  been  formulated.  The  obstetrician,  as  a  rule, 
sees  the  worst  cases.  The  great  majority  of  w'omen  are  delivered  by  the  general 
practitioner,  or  by  midwives  and  early  x^ulmonary  tuberculosis  is  often  not  recog- 
nized by  them,  or  if  recognized,  is  treated  along  ordinary  lines,  provided  the  case 
does  well.  If,  however,  such  a  case  suffers  from  an  exacerbation  of  the  pulmonary 
condition  she  is  likely  to  be  sent  to  a  maternity  hospital  or  consultation  with  an 
obstetrician  is  secured,  and  in  this  way  swells  the  records  of  the  latter.  On  the 
other  hand,  statistics  from  the  interest  contain  many  early  cases  which  would  not 
be  recognized  unless  special  diagnostic  skill  was  employed. 

We  have  endeavored  to  emphasize  the  necessity  for  the  study  of  large  groups  and 
the  fact  that  erroneous  conclusions  are  likely  to  bo  arrived  at  unless  this  is  done. 
Di\  H.  M.  R.  Landis  and  other  specialists  in  pulmonary  tuberculosis  have  informed 
me  that,  as  a  rule,  when  exacerbation  in  the  pubnonary  condition  occurs  as  the 
result  of  pregnancy,  these  are  likely  to  become  manifest  in  less  than  three  months, 
and  this  seems  to  me,  logical.  All  our  cases  have  been  followed  for  at  least  three 
montlis  after  delivery  and  many  for  longer  periods,  some  as  long  as  thirteen  years. 

As  to  the  question  of  transfusions,  this  is  very  pertinent.  I  think  it  an  excel- 
lent suggestion  and  hope  to  emi>loy  it  more  frequently  in  the  future. 
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